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i W W t3 J -TT oT 6H ^/y Jfiu ltd 

[tt^Jl l ] 
*^ft<fcHB*.» 

BUsfi^Wgeftl^li tit. ^ft < i: t 2 o^li^^A,-?^ * 

BO IB 8* 1 ittJEt ti:«'£<7>flft 2 «JEEmJMT*>«JBE£PttUc =fc •? itufBII 1 StfUt «k *) m 
[i$«4] 

hu IB3S1R ti:iPHtttt** ^ h ffif£ 2 ft tz t ^ T 3 
[Steffi 5] 

m^ji 4 mm<r>&mm<tmm*m\<*rzm=F \z ts^x. 
mi^rmmm mmmwt t a im - *> * 
z t*m'mt-t z&mmitwmitm^rzm^, 

[»#*JC6] 

mji 1 ~ 3 <m^*i^ 1 m\zmm<7)&mwt<tyim-&m^rzm=F\zis\.*x . 
mmr^mmit. mm&WL<7>±.\zt&mm-&frVTMf&$ ntv^s 

[a^ji 7 ] 

Huie^w^fb^Ji u . ^ a # 4 h mm. . is 4 ^ * + -i v mm. . ?>rx^>-^o 

[M^JI8] 

Htiie^«®eft:%Jia. tr * v * t ? > tilt fc>«b«ri*3 *u tr * v *JB#fli3iT*> 

IIS^JI 9 ] 

suie^H^ft:^/! ^ft < t %m i ^s. ikvmmfrhffii&z nrzmmm t . 
\zftm$iitz®®i<7>Mi&&nt 



i as <r- *n i <j j 

\z ttIS LT^2 &«<7>fflflfcJfca*/Jx 5 
[H^JS 1 1 1 

h*ji 9 xa i o mmn&mmitwim-zm^rzm? \z&^x . 

mm^^mit. mmmi&m, mmm2&m> Jkuwtm^n^^^^^ z t-&nmt 

immm i 2] 

m&m 9-ii <?>\*-ftii)* i mizmwL<n&mwiitV!im*m^rzmTizis\*T . 
mmm^mizm Lxmw.2 *u < t^mmm i &n . Rumm^^m^^ 

1 3 ] 

Huie^/i^fb^m-«ij. fiuiemi^w, mm%2&m> Jkumm^it^mi^ssm.m.\z 

[sit^Jl 1 4 ] 

msh i 2 xii i 3 mm^&mmitwm^m^tzmi 1 - iz& ^x . 

^rzMT. 
[mmn 1 5] 

mmm 9-14 <?)ufti^ i Jiicie«^^is^<t:^fi^fflv^c^Tt &^x . 

mmm i &m\$* 9 >x3r>*) . mmm 2&mi*^ x^xt-£> *) x soie^/sii. <b^* 

[IS^JI l 6 ] 

mitwm-zm^fzmj-, 
im&m i 7 ] 

tit^Ji i-i 5^v>fti6M Jiiciets^^n^fb^Ji^ffl v^ciJt^icfc v^-r . 

tuiQm i t&mmjkummm 2 a&mmit. sgnb 9 > 9 >imt nm<t^ v zi>mtfr<b% 
z^mmx&z z t*nmt~t z&mmitwm-zm^rzm^o 
immm 1 8] 

mm*?) ±.izr ummm^m^-t zm 1 xnt . 
m%zTffinMm<7> x\zm 1 ^ii^r^t^i 2 xnt. 
mfe&mf&ttxmi&znrz^fe&tf^tmmx^tfrtiKz?^ x^*±f&L. < 

2 -o<7>&mfrhfflf&2 flfz 9 - Yv V \z%<r>>^A X £ EP ft] L T fit 12 ^ 7 X7J: 9 f&£ 

l r.^T^Suie ^ - v -v h tcir^2 i±t 9m.%.-&&z l. ituie?-r -v h ^M-t 
znm-zmmm 1 *fe«)i<^±ic±tf*-t-s :hx\ 2 ^<7>mm&mjkummfr^ffif&2 nrz 

itoiei? 2 *fe*§/i<7>±tc±g&mji£ff$/&i--5M 5 xnt 
■kmz-zz t *m m. t -? 2>&mmitwm*m ^tzm? ?>mmm£. 



iwwtu u n mt -m 
[ 0 0 0 1 ] 

[ 0 0 0 2 ] 
[ 0 0 0 3 ] 

tE*. ^t'Ucii, < ffl v> h fix § fc. fw + wioUT, DRAM 

(Dynamic Random Access Memory) 2>*Ia < f$Jfj 3 tlT § . D R AM<?)f filfitlif ( 
T v >fit*J:v^) Ttt, 1 flJ^Sfima t 1 I^MO SF E T (Metal-oxide-semi 
conductor field effect transistor) 6> <b ft 9 , jgjR cf tl > t 'J -b * <JO Sft §i \z ^ 

«b ftfclB^^tKJtglcttlfc-r £«JEE% » tr -v h I^bf^^^T'y ? fi-^-co r o n J 3b 
S vMi To f f J t LTIX 0 l±ltCi:T\ IC'lf 3 tlTu 5 t»- 9 ^^^ttJi" (^fFlfciK 
1 #M) . 
[ 0 0 0 4 ] 

t^L, DR AMT'li> «3S*43]S i: 3 f* # « tf> # JIB % ijft S C i: **^RT^fc ft 9 . 

-5« «k < fti <b tlT J; 7 tx DR AMT'tJ, f - ? tB^f IJAt? 'J 7 i, 7 y ^ 

fc ft 9. iftf^i$S**i&T-r-5 t 7 X^fc&a. 
[ 0 0 0 5 ] 

*»%^oTt-7»- 9 i)*m$£L %\*mm-Z$>Z>TW¥£&<r) > =E M i: L T . ROM (Re 
ad only Memory) 2>* J: < *a h tl T v > & 6* , Ifi^ 3 tlT & t»— 7 <JDvg£^>^^ fc*^ 
T'$> 2> , Ztz. W£ mz-^mtz^fW^L'&n >) bLT. EEPROM (Electrically 
erasable programmable read only memory) ~$t ffl fz ~7 7 v is > t 'J (Flash memory) 
*>*H8fe3 ftTu* a#fF3C«K 1 . 3NffF£f$ 1 , 2#SO . 7 ? <v >- » > * I J . Hffllft 
ft^Jffl'14 > ^ 'J t LTx # < 60^ffT-f$ffl 3 ftTv^S. 
[ 0 0 0 6 ] 

ftMft 7 7 >y >< * > =e 'J <7) > ^ Jzji u % MOSFET^y-h Hi g& fc* . {MfflJr- 
h««fc*jgr- H««fc1rL lift* ib ft 5 ^?'V?r-h (Stack gate) «it 

ftoTv^S. 7 v -y x * > t v^^r- h tcS^3 *ifcfli§rw«lc <fc 9 . MOSF 

E T^HBft**|gfft 5 Cir^fiJfflLT. ^- 7 tf> ffi H* * of" 66 i: LTi^. 
[ 0 0 0 7 ] 

^/Slc^m^^Efl^n LTF - N (Fowl er-Nordhe im) h > * >i mSH^0lt-t C T- . ¥-mW 
[ 0 0 0 8] 

7 5 vy»>t 'Jll, DRAMWJ: 7 ft *J 7 u v is ^iftf^jb'^flftJxiIjs F-Nh>^ 
'Hftfflv^ fzdbiz. DRAMlcit^T-r — 3^Aj8iViilcSt4if ffl^ltfc 

SvMc* < ft o T L * 7 t 7 <^ras***>*. 2«olc> ■7»- y § 5A a • ;^5fe *) M 



1 <- - ' ~~ '* WW W ILi 1 'S < * W i? X. I^l JCX. «" <D -O 1± IX IP'J I'K C /II I V « Q c V <• / |oj *a 

[ 0 0 0 9 ] 

±3£ Lf^^yy^^t'ilcWL, ff fcft^jf «tt > t 'J I: LT> % & « # <7> # ffi * ffl 
> ^ M (WT> F e RAM (Ferroelectric RAM) M'£#<7> Bfcmffictft 
feffiufc^att* ^^'J (JUT. MRAMCMagnetoresist RAM) o 7 ) & *fjb*7±@ $ 
*IT£? »K SHA,lcflF2£3iiTU£. C 4" T* > FeRAMtt. gDc Hffl fb $ tix u S c t 
fc£> *) . M W:<r>Mm-%M}kX'Z ftlt. > t /2t+-?>5r < a >? ^ ^DRAMtI§ 

[ 0 0 l 0 ] 

&SS*#lctt, (%R*#«fe 7 5 -v * x fcnf litis ) k*M7>vft^ 

(PVDF) Cfti^ il£ ck 7 SrH^T^mtt. BaMgF 4 ft!r^77ft« 

[0011] 

teltWrfkmnfal* . BaTi Oj, PbTi Oj^cir^^nyx^n ffijg (Perovski te 
). LiNbOj, L iTaOj4irwR'l*>f >( h «it ( P s eu do- i lme n i t e) . P b N 
b 3 0 6 . Ba 2 NaNb 5 0| 5 4^?>7^f>.yp>X (TB) «5g ( Turag s t e n-b r 0 
nze) » SrBi 2 Ta 2 0 9 . B i 4 T i 3 0i 2 ^ ir^^xvxi^ijS (Bismuth layer-st 
ructure ferroelectric. BLSF) ^ , L a 2 T i 2 O 7 & >M a ? a t fl} jh ( P y r oc h I 0 r e 
) tc^M£tlSo 
[0012] 

* fcx ^f^T *'J 7*/fttr-'j (PVDF) ^dSft, -7vit^-')^r 

> (PDV) tH7 vfbxf L>^±tf^^^ P (VDF/TrEF) «rir 
T<t>*£-JxJ&U: «k ►) tiSo ^ISm^lcM LX<7>n L < li, ^JtffFlfcSfc 3 ti 

[0013] 

(JUT* >f h 3H£SSm# t nf «fc) «*TUb (Zr. Ti) 0 3 (PZT) 

[0014] 

t^^itli^fi^^TOA^, (MM) Tlft&!ftSi«#*>ttfifclcEttf 

SI«#Wfl.jt)*iM:|^ w tcv±@ £ tiT 0 . c ^>4>T-^Mif}^ n 7*x^n M^^imtt* far * 

v *«tt*3£%si«<* (blsf) t)*mm t 2 nxu s . l *>* l . tft&fammtizit^ft 

[0015] 

7 7>vya> t ij^)f^b>) tLTi^f^ti^F eRAMCli, ± tc , x 9 v V m t F E 
TMtc^-M^tiSo ^ 57 v ? m It . 1 H 7 > v X 9 l Jf- ^ j< > 9 M F e R A M t t of ti *i 

y ^ }f o ^ <7> , ^ * ^ ^ ^ J# o t ^> Jb»^> £ . X^-v^MtCti, 1^7 

^ : J 7,9 1 ^ ^ /n- i, 9 WIF e R AM^Ctl^ 2 oMiaT^^iAfPfb^ -ttfe 2 h7>^? 
2^ tA'y ?IF e R AMft'^S, 
[0016] 

HI 2 9 tc^i"^ ? v ?M<?>F e RAMti. ^4?#^Ux 16 0 1 cr> ±tc . 7-x 1 6 0 2 
. HM> 1 6 0 3. r- h 1 6 0 4 1t L X Wtrt h ft. ft Y — h 1 6 0 5 «t ►) 



U « 1V1 U O r ^ / A ; 1 [d ^, , 1V1 U O I" / y S / — xxi U V > r DP SB. TO 1 u 

i i . fammtfrh* zmmtm i 6 i 2 . ±.%$mm 1 6 1 3»^n^v<y? 

0 2 9 (?) MX It , V - xift 1 6 0 6 iz & •) _Lfe* +• v' ? fc* V - X 1 6 0 2 
Ci^lTV^, * % KM> 1 6 0 3 CUFM> 1M 1 6 0 7 ^i^l, m^ltr 6* 

[0017] 

c *i«b^fli 3hij , *&mm¥fr mntkm 1 6 1 2^*ffi^^§^v-^-Ki, > 
n (ft** 1 6 2 1) t rtn « nwi t Lxtfuti-r %> z tx . r o n j *> * v> u ro f f 
j ^T'-mxiR') tts-t mm*m^ tos. «jbe*ep^il-c4 < t 

t fiHtx- 1 * c t &t>^m fi^iri-* ft*. z<r>m^x\t. 9m&m>Lm\z^- 9 * 

[0018] 

±3|LfcX9 -v ?IF eRAMt^L, FET1F eRAMli. iXtfttfil F e R A 
MHTffli^llTi^, FETIF eRAMU, 1 h 7>y X?1F eRAMttuflf 
*U C<7>Ht3H^<b > MOSFET<?)V-hffiIi:f t**««^V-Fi6«lg^nb')lc 
^i^m^fli^geH LfcMFS (Metal-lerroelectric-semiconductor) IFeRAM, M 
OSFETWV- h«ffi*>±K%IiS1tt#lg*KKLfcMFM I S CMetal — ferroelectric- 
met al — insul ator — semiconductor) IF e RAM. 2 blcMOSFET^^- h Mffi t Y 
- h %&mm<7>ffl\zfamnfam-&ffiW. L £EI 3 llc^-t=fc-7&MF I S (Metal-lerroelect 
r ic-insul ator-semi conduc tor> IF eRAM&ir^) 1 h 7>yX?IF eRAMit)^^ 
(#^fr^Crm4 #JH) . 
[0019] 

EI 3 0 ic^-f MF 1 S T li > ¥3##»#x 17 0 1 <?>Jilc, 7-^ 1 7 0 2, K t > 1 
7 0 3 ^ii*.. 7 - * • h'M> WklffiH** flfzY- h 1 7 0 4 <so_hlc . 

^•b«r«^l«*JB 1 7 0 5 fcflB*.. ij|«#JB 1 7 0 5 ^)Jitr- Hft 1 7 0 6 ^l£^» 
. 7-* 1 7 0 2 ictt 1 7 0 7 V - xmJBEM/jn 3 *U h'M>l 7 

o 3 ic a k u -f y -mm i 7 o 8^mt mat if *>*}£^ lti^. 

[ 0 0 2 0 ] 

Ctl^coF eRAMli, MOSFE T <OffjfF lc %mnW<r> ftfe *ffim £ i± fz *b <?) X' £> *) 

s ftm<?>#im\z * *) . r- h 1704 a.Tc?)^4i#^ffiic 72 1 

*) v IM^I^fx 9 >ii$^cr> r o n J £> £ VMS T o f f J t LT5X *) Hi ^ 

[ 0 0 2 1 ] 

FETIF eRAMTMJ, ifl fr 3 Jit *I «b » f-^iAlilL^ftoT^ % 

m.it&itLK^z £frhftffimffi*itiLt)*'*smx$>>) . nm&iftfrMftznx^z. zrz 

. 1 F^yxn^tA'yJIFe R AM\zit^XWi$mn t 3 < T-8 -5 C i: ^ «b , 
WJfelSfl:k:*l!J-e*>-5!ff Bc^Jfo. L ^ L & fc* . URSlc ti . 1 h 7>yX?IF eRA 
M^)^MF I SIF e RAM (133 0) X\t. %if^I t ¥^#<7> m IZ Y- h t&mm 

[ 0 0 2 2 ] 

$>h\z. ±.&Lrzffij&'%mm.-? zrzib\z\z, -nist^as (t^*-7t*) 

*tJS<7>±lc. ^ffi^14i:BBlBH±*rf o ?« n D n M & ?S t$18#* JS^ £ C \z%Z. t z *> fc* 
H'iU^fc. zcofzdb. iifcMF I SIF eRAMli, il^^Sm^ 

[ 0 0 2 3 ] 

zhiz, *mib<r>±.\zmr&?zmmm<?>&ni)*z.L^M'&. m^\z^ *)±c% -j-^m 



B^rglC© % oTU^ Affile a 15 irif u S. 
[ 0 0 2 4 ] 

tC^T\ MF M I SIF eRAMlcfcUTtt. *Sil<z>&Jg«ffi (P ttSrRu0 2 
* <r> ±.\zfamm&-&Mf£-ZZ Zfzdb. MF I SIF e RAMiii^i 7 »c*fe 

8^<a±k:ft&«#*0J5K-*- < ifBl^^l^g 4o l L * *>» <b * ttSitt 

ftu. 

[ 0 0 2 5 ] 

-?J, MFSlFeRAMTfll, Jb^tefctt*^ t L * ufc#>lc. jlUfifttcWt 

^ffim^tc J: 5^ft^lT^@lT-§ 3. L^U r^-StMO C V Dv£ft ir^o^SI 
m#^flI^^T-liS5S^^^MS3b*^S t ft£ fztblz. S i ft ir<7>¥*l#flffi*>*$HI:X« 

fatco'ftffiizmitm cwmmitm) ^w^^nx iiofcf^, mf i sif e ram^ 

[ 0 0 2 6 ] 

<7>f£Wfc**£ < ft >K IE 6S ^ > ^ mfti)*T'B ft < ft&« ff^ L Tz 3$ 3f|1K#Jg&<0 ft 
[ 0 0 2 7 ] 

T-ic+i * ftff^^g^^fi *<7>mmmi£iifti)*iftfr<htLx^z. mz.it. >/jiy>i c$oi- 

gel) >£ fc**»&JS!i*#f* (Metal-organic deposition. MOD) £ # t? fb¥?ig*iftf*Sfc (Che 
mical solution depos i t i on. CSD) . m^k^M it^^^mWd ( Me t a I -0 r g an i c chemical 
vapor depos i t ion. MOCVDX liMOVPE) , >< ti x • u — -»f • t** S> ^ 3 > (Pul se I aser depo 
sition.PLD) , 5 x h ft^tiftvi (Liquid source misted chemical depos i t i on. LSM 
CD) . ^f\*lftitfiv£ ( El ec t ro-phor e t i c de p os i t i on. EPD) . Mm&* '< v 9 *) > 
( r f-spu t ter ing, R F X ^ -y ^fttv^^F n>7,M-.y ? v£ i: & nf v£ ) x E C R X >t y 
7v£ (Electron cyclotron resonance sputtering) ft £ h*¥ t-f <b *i £ . 
[ 0 0 2 8 ] 

[ 0 0 2 9 ] 

m*vzmftuzm\>* zmi&t)*n zn-zt * ftjus^-biiftu c t ft us 

SJg^fSHM^frjaP^Jgv^Ji^ m** & < »«b*lftv* 

i: v^o rzfflm*1Sz.2> a 
[ 0 0 3 0 ] 

vu--»fftir<7>^7^ftu - ^7tiif,T^i^m#m*4<^ ?-yn§^n'-y?t5:!:T, ^ 

iff- =5rIS<?)?lil#i^r^T'§ § P L Dt£**&B 2 tiTui. Ljb-L. c^^iiT'ti. 

^> v 9 2 tix^^$ tizmn\z±z ft^^pfe*^ c § 3 c^>fcAicPLDa?ii, m& 



[ 0 0 3 l ] 

I|gtoftf£ffltfffliiT-£>£ 
[ 0 0 3 2 ] 

±.j& l fell /r <r>i&w*tittftxztt l , ^i^m^^^ff^^^vi t ux^^ y > r>s cm 
* ir^fflv* * c t ft < . mm-t zmo&mwih (1*^*7 *n>>) **j£«Efi&&uft t<7)H 

[ 0 0 3 3 ] 

*itlt-t*i:Sk:tt. t ft a ?-yvh*fflo5, L*>Lft**<b. 

iz. &ttf%m'K<7)fammfat}*w^ii'%^ t^i mmt^^ tz, 

[ 0 0 3 4 ] 

iiti-5,^n^3iaiiic «k o , mm±\zMf&Lrz5mn&m<vmn*&W'?z>>& i gi}*&'> tz* & 

*ttt i: V* 7 mmt)*$>i fz. Zfz. Z^7--'j>rigT-lj[ > J: 

7 \zmffl-?Ztzdb. SKft t<^*tt*JK»lcW«^S&gfc*as>ofc. WiT, Mt5)8 
(7)+t'SlCckoTli. ~r — — v > rS&H^ff ?:t *?*T- § ft i^i*^ 3b o fee 
[ 0 0 3 5 ] 

zrz. *>*v 9 mcom&m^&m-f zjjm t lt> t^^ -t *n h a>±fcDH (ecr) 

\Z& *) 7*7 -tt, C^7'7 Xv^fEKfi&f^fUffl LTfF«b 7 XvffitS 

ffilcS&ttL. |b]b#ic. 7-7* 7 h k«HlWlcfiS«I»Xttft<oft«t*JBE*gj/in L, JL3BE C 

RT-M 2 Htfe 7* 7 xvitf^ -i *y * 9 - r -y h tc g| % &<&iff3§ $ -ex * >< v ? > x 

L* il£**Ucifm £ if^ECR X'<7 9 ; &fr2bZ>„ 
[ 0 0 3 6 ] 

i£3fc<7> X^' 7 9 mx-lt. 0. 1 P a ISJ-U^^^ff^]?*^ t^^ftX 7 Xv&»tb 
ft ft ic W L , ECRAM^ftTll« $ j£ ft E C R t"5 X v fc* 0 . 0 1 P a S <?> JBE 

E C R \Z «k •) L fe ^ 9 - Y v V \Z M T T ^ >< >v 9 'J > X * tf 7 36 , {& JE 77 T 

[ 0 0 3 7 ] 

E C R x ^ y y S"? tt x lc ECR^7X7^fc7v^>v 7 £ ft 5& f ** Itt $ ft 5 . 
ECR^7X7t^^^(t>iJ, ^IC^^lCck *) 1 OeVi^Sl 0eVo)i*^^-% 
Hfr>Tv^. tfes M^ft*^^ LT|g£gt7liJg<7>{&^ff7jT*^7 Xv^^^ • 

LTv^5fea6, mm\z3]m-r % * <i *ynm.&%i%±% < sxtis. ^ot. ecr 
7- ^ xv-iTL+^-f x^'-y ^ 2nT&M±.izm&Lrz!%mn?\z^*>\,*--z5'Z. 

§ ft -5 . 

[ 0 0 3 8] 

ECR^^ -y ? ^Tii. iui«figTgD D Dlw|MMT-§ tioTu 
ECRXa-.) 5"aTn^Mc^ n B a®ftSp^^t|«L#^)bMi. M^tt, iff f|PXl« 2 . 
IfrJcmZ*?* ^«»PS:itt5 ftfev^. ^»blc, ECR^A-.y?fttt, Hi^itttilS 



wi-LWBJXACi/ v ' 'o /j. wj > / — r to is* m '<*. <- m <*j (.wv/ri^ mu in' <*• \ ;i> /-i^ * 

fifc-f ££tt-?& < > mjiELfcF e R AM^^W^^i^m^fll^ff^^^Iimffi^^^^lc 
[ 0 0 3 9 ] 

E C R *><v ?&^ffiv^fc^t$«#ll<^teftlCouT*,U < o^f^^tlTv^, $J;c 
ti\ tfffFlfciUU , ft^-ScM 5 . #:ftfF:£Sfc 6 X\t. >* ^ AXli X h a > * <t> A*^t* % 
llim^^M-iHlcov^T^^ LTi^, £ fc, 3M#ff3:!tK 7 T*li. Ba 2 NaNi 5 0|^| 
ialcov^tUn iTvi^i, £ <b tc . 3Mf ff 5: IK 8 X It , B i 4 T i 3 0 12 ^®ij$tCo^T38 

[ 0 0 4 0 ] 

Lb* Ltifrh . X' It , ECR^^'^atfflv^t, 5fe A «b \t t£3|5 A <y 9 m £ IB] 
tl^^Jvii: LXVlz-rz&miZ =fc 9 &#£iIJRL , ^Mttt* W h % £ JH ^ L J: 7 i: 
LX^fz. Zcofzdb. ^MXlt. E C R X m- 7 ? a ^ ffl T ^llf #i t ff^ L T t , F 

eRAM\zmmxzz&irf%famm'&*^~tztb*x%%:fr^rzo $ti\z. %Mn.wm<r> 

[ 0 0 4 1 ] 

3 1 ic^i- =k 7 tc . ^fa^ffi 18 0 1 <^±^lcti.}g^^ L ^^M«^H 1 8 0 2 <7>fitft 

fi£^ft£i±. *snt lt > ^ -j tn^HBi-t soffit f>*mm$ tm^ (!HffF:£iK6#FS 
) « fammfom 1 8 o 2 <7>&i/i Maoism, 1 8 0 3 tmm 1 8 0 4 1 ^Rmcmff^ 

EP fin -f z> z t x if 7 o 
[ 0 0 4 2 ] 

ttl US A li . *BJHffl«lcief£ Lf-Sfcff t»£iSKMT-^£2 tizftft j$ »r :£ it ui fl- 
ic li . ^mnizmm-f z^n ttm^cm^mmm %x\z^&-t 3 tc as^, ^ tz* 
[ftftjcm 1 1 ft m^s - 03196 0 
[ft ifrjcm 2 ] nm-m 2 s 1 4 4 1 6 

[fttfr$:M3] ft^-^2 7 7 9 9 9 7^i>« 
[ft^^^A ] iRflif 1 0 - 1 5 2 3 9 7 ^i>i 
mfF£it£5 ] iff 1 0 - 1 5 2 3 9 8 ^i>38 

[^fff^cm 6 ] ftm 2 ? 7 - 2 6 3 6 4 6 *f&m 

[ft ff£ltK 7 ] ftm 2003-7791 1 

NMffFlSCiK 1 ] -f t> • [7 • t^-l!;3>rM- - 

-f * J v 1 9 8 1 ( S. M. Sz e. "Physics ol Semiconductor Devices", John Wiley 
and Sons. 1 nc. ) 

urn tfr-xm 2] n-nm±mm. mmwm. 731, m 9 mi 166, 2004 

[INffP^C^3] IS^S r^i^m#tt»<^rli^ t J . ^-i^^-tJH/Sx 

[fN#^^:^4] mmm-ti. mmm-. Tmr AMt$ / #f-^ai^'b l 

s 1 ft- m * T- - J , n A ? 

x IB 1 7 I5f> 2 2 2 2K. 1 9 9 9¥ ( J. Vac. Sc i. Techno I . . B 1 7. no. 5. 2 2 
22(1999). 

. 1 7 6 8 I> 1 9 9 43MJ.Appl.Phys.. 76(3). 1768. (1994). 

[i$fttt±m 7 ] mwh<» rn&jkvmmii&} , ^44t, 86i, 1997^ 

19 9 1^, (Appl. Phys. Lett. , 5 8. 2 4 3. ( 1 9 9 1 ) . 



[ 0 0 4 3 ] 

Lfr>Lftfc*«b, 0 3 1 L fcffff^ltt 6 lcffi£3*lTi**«itia, miiE LfcMF Si 
F eRAM^r-hfllTt^lilc, ¥**#<a ±lc «3! ft , TV* 

&oT, 03 1 tTP-tJSST Ttt, MFSIFe R AM<?)«l3tifljSk:Jft^<7)^S k ft£ 
¥i»#±<?>SJCft%ffll«#li^)^ift*»fflli-?*stt:ft» •) Tft < . *mfatfaMnibm t<r> 

m\z¥mfamittyifrrtf&2 fix l a ^^st^^M j ?^< ^xpfi^f^^'teic* 

iffH^ 2 #S/g<7>fiH#Bf fa L fe-a^^ *lT*?«b-f , 1 - ^<7)S«§ &«&* 
5iv^ti5 C k ic ft £ « 
[ 0 0 4 4 ] 

in 3 i iz^-tmj-izfLhtiznffi.mR. t ^T^ua, i 8 o i Miit 

1 8 0 2 ^Slcf^L/zXPGlC, tfXtt*-*ft«ffi8 ( h 7 v 7) ZiiZfztbiZ 
*Sg*k$*lTv^S. C<Ofca6. JfffF^:^6 TIJ, «m ft iz m il i" * * * ') T&a*^ft 
v^ttiHiL<> ¥i*#3S*U 80 l^ILTi^UTv^, L^L. §{LffiXPfitf>* 
* >) T b *? v ^tf^ffl^Tv^ fzdbiz. mm-ti h V v -ffr& < fttlli. K => v -/coif 

/jmc#7 v - ^it-rue «k »> =?- 9 Km mmitm < ft z niztt l . ¥4*#*ir i so i 
c^±ic^Bft < famnfcm i 8 o 2 *^/£ l , -j - ^mrt^^ft < -ttiar. ')7^i 

[ 0 0 4 5 ] 

ft it **tf > * ^a**«^T§ * ft ir. ^i^m^w^-ft ir^^n^<b^^^mv*T$ 

[ 0 0 4 6 ] 

±ic^^$ tifcpffH^^i^co^ 1 &mm zcom 1 *&*t/i <?>±ic jf<j/&2 nfc& 
«$ert:^Jik, c<7)^nieft:^Jiii<7>±^^fiK5 tife^ 2 t . c <»m 2 %&mm<7>±. 

tM3nfc±StSk%^4 < k &J3Mt«:ftJI WU ^ft < H2o^l^# 

tft<7>T*>s. z ck 7 \zmr& l ^isasefb^igii. Tummt ±^mmt<7ymiz 
k ±.fflnmt<7)m\zmfe<7>mm*wmLT&mwcitMm<r>ntiiii.-£'git2 -t±. ££ftjsj& 

[ 0 0 4 7 ] 

ic J; 0 m 1 ft JAM* If ofg 1 ^flgk ft 0 . m 1 mffi k l±«'l±^^ft sSg 2 HJBEfaWT<^« 
ffiEd^ntcJ: »?m 1 ftttlJ: , 9{Rv^2»W:ft*}tom2^ftgkftS. ±ie}fe^lCfcv*T. 

^c? ti^^^T-cfc o t t ck < , z<7>M£>. Tfflmmtmmt ara-T*oT t 

. ±ie^^tc fcv^T . ^Jl^-fb^Jlti. -< a -t* ^ ti <i V Mjh . Wl 4 >l * + -i V filit , ? > 

$>tiiick<. ijij ^jast<k^jBtt x ^ x k * ? > k mm t frhmfoz ti. t^xv 

xjfttl^T&tiiJckv^ 
[ 0 0 4 8 ] 



c >i l -r (a tt >y 'n c mc ^ c_ u- u « -> ^ -< tl >v^< \^ . jy -d. \ <_ x> ^ > w «- -j to 

3ist, 4JigeMJi<7>i:ici 2mmm*Mf&-t zm4 xmt . m 2^mmco±.\z±.u 

[ 0 0 4 9 ] 

ztz. mj&L rzm?\z & \^ t . &m&itmm\$. < t ti 1 4w. &v»3fe*>>«b« 

W60*&fiKitfc*/M i* r>T ^ «k < „ ^g&JIli. 114JI. 

[ 0 0 5 0 ] 

-hiem^lcfcv^T . 4HSHt^Jll4, gg&JllcJ#LT@£g£ ft. ^ft^^ll 

4Ji , & vastus a* «b «br s *u tt^^a^v^iiM^i^ft < 1 1 -oT-3bz>&m&<tm%- 

^fb^MI^^a^lcJt^LTl24W^ffi^it)tj*/Jx^v^^T-^>oT^ck^o ££L, 4 
Ji?$Ht«-Jll4 , t»*Si&JKfc#- * Srv*. 11 4HH4* 7 >T-£> *) , 124HH4tr 

[ 0 0 5 1 ] 

[f£Bfl<^3M] 
[ 0 0 5 2 ] 

W ±WtW L J: 7 K2 . *#&Bfl |c J: ft It . 11 *&*tH C <F> ± IC JfcfiK £ ft ^ 4 < t 2 

oco4«^«b^fiK$ tirz&mwk<£Qim t c^itr^$titi2 ^fe^n t % . ts&«ji t 
» * t & &mmitw m * m^x % & l rzm ft &n % n z mmm^-^mfcx b 

f£ft£#I*6*^<bft-S. 

[ s&bji s #><z> g&tfu&flg] 

[ 0 0 5 3 ] 

WT, *fMfl^^m^couTm£#JftLTl£Bfl^.z )o mitt. ##SHfltf>#llfetf>JI3 

. la i \z7F-tmTit. mzit. -j =1 > ^<o&&^ux i o i <r>±.\zt&mm 102, 

t»««w 103. ife^n (i 1 &*tJ5) 104. 4«^fb^n 105. mmm (i 2 % 
*£Ji) 106. -hgprns 1 0 y^itsi^tUct^T^s. s^x 1 0 1 a. 

4«£ ttf^iattttft^u-f ftT v^T i> J: t fc. Sflx 1 0 1 i7* 

4*«1£tt!fta>«bffifiR3 ftTu s 10 2li^r<T^J:<. C^Jf-^. 

a ftfe*« i o i T^nrnm U5, 

[ 0 0 5 4 ] 

TgU««M 10 3. ±g^m« 1 07 tt, flitt, 64 (P t) . >\,n--0 U (Ru) . 
4 (Au) . IS (Ag) tz ir^»4W^#t?jg^4ll<?)4)l^^)|i^^ft-Cv^fti4J:v^ 0 

T^mffiH 10 3. ±gpm« 1 0 7 14. mit* 9 y (T i N) » mit^y u ( 
HfN) . ^f-U|nn>f^ (SrRu0 2 ) , ^fbffiift ( Z n 0 ) . 
X ( I T 0 ) » 7 -v ft 9 > y > ( L a F 3 ) £ t nMn&mnmitm^Wcit'®)*? ■? v itm 



[ 0 0 5 5 ] 

$&mm 1 o 4 & vt&mm i o 6 a, - m<t>- a > , y'j =» >$esrt:Ji> , x 

tt, , v r ^ A , ^ , u ^ t <nm&mfr>bffif&2 fifzL i 

N b 0 3 *irtf>i*ffc4*K LiCaAlF 5 , L i S r A 1 F 6 , L i Y F 4 , L i L u F 4 . 
KM gF 3 & tcov y itm if «b m& £ fix tilt «k v>„ * , *fe*iJI 1 0 4 JkU^mm 1 
0 6 at , T^ijy if ^ u, * 9 > , XNa>^-^ J u, -f «y h «J ^ a , >-* ;U a ^ ^? , ; \ -7 ^ 

^a, &v 4 ^ ^ ? y&n*&*sm&&mv>Wcitm~jkumitm. xat. vx±.<r> 

[ 0 0 5 6 ] 

^w&ft^Ji 1 o 5 at, < ti>2 ^<n&m*$t$&m&i\Lmfrhmf&ztirz%<r>x* 

3<blC, 7 > • -7a > Xffiiifcjf tT X v *JBttfll3§*Jf o*t)|SK 'Mo 

[ 0 0 5 7 ] 

1¥ *ffl lc a: , B i 4 T i 3 O ! 2 . La 2 Ti 2 0; B a T i 0 3 , P b T i 0 3 . Pb (Zr,. 
x Ti x )0 3 , (Pb!_ y La y ) ( Z r j _ x T i x ) 0 3 , L i N b 0 3 . L i T a O 3 . K N 
b 0 3 , YMnOj5:^ P b N b 3 0 6 , Ba 2 NaNb 5 0 15 , (Baj.jSrj) 2 N a N 
b 5 0 15 , B a 2 N a [_ X B i X / 3 N b 5 0 15 . 3 h\z. -fffi, zifffi, Hfiffi<7>^# < t t -fit 

^ A *yjku zm.h<n A *ycom -tt^fi-rte-sf ^ a t L , rafiffi, Sfffi, /Xfiaj^^* 

ttotu tr * v **fi-*ge-9% b i u> m*u^5 ^^-rie^- 1 l 1 1 # ic , ( 
b i 2 o 2 ) 2+ (a b _ 1 b 1 o 3b+1 ) 2 -x-n$ nz * *m#imm%n-r>&m&<t® mm 

[ 0 0 5 8] 

(b i 2 o 2 ) 2+ (A m - 1 B m o 3m+1 ) 2 -x-&$nzx ^mttmm*m^&mw£itw t 

L T a: , mx.lt. S r B i 2 T a 2 0 9 . S r B i 2 N b 2 O 9 , B a B i 2 N b 2 O 9 . BaB 
i 2 T a 2 0 9 , P b B i 2 N b 2 0 9 . P b B i 2 T a 2 0 9 , B i 0 4 T a 3 0 12 . CaBi 4 T 
1 4° 15- SrBi 4 Ti 4 0 15 . BaBi 4 Ti 4 0 15 . N a 5, 5 B i |. 5 T i 4 0 )5> K 0 . 5 
Bi 4-5 Ti 4°15- Sr 2 Bi 4 Ta50 18 . B a 2 B i a 5 0 i 8 , P b2Bi 4 Ta 5 6 18 

[ 0 0 5 9 ] 

i: L , II K<7>$if&« (Be, MgtTi^'j ±HS^Hco C a, Sr. Ba. Ra) h 
Ili*iS^4<k'b-tt%^tiBt*Aei:L, 1 I IK. IVI, VI, VII, VI 

II, vi 1 i m , ik, 1 1 m<vm&m (m&&m) fr<bmitnz'M% < t t-n^ft 

T r i: L , g&i^^^i-ie^-^ O fc t tz t S , Lni-,Ae,TrOj, XU, Ln 
Aej-jTr ,03Tf*$nit<o*^, ^IRi&fb^Jl 1 0 5«lifiLTUv». TzfzL, 

[ 0 0 6 0 ] 

'Srfe, ^mmitmm 1 o 5 at. < 1 1 2 o<?>^iai^«b«^$ 

[ 0 0 6 1 ] 

1 k:^Lfc*»gBig^<oa<ic«ijicov^Tiftifl-ts t . mx.it. TZimmm 1 0 3 a. as 

I? 1 0 n m<7) ^ ^-^7 ^^T-dfc 0 , 1 0 4 11, 9 > 9 n t ZLWcit^ >) 3 > 

^>^/?/3* 5 n m^S^^H^T-*) »j . &J»&«H 1 0 5 . J0{j? 4 0 n men B i 4 T i 3 
O | 2 lTi. ») , Z&mm 1 0 6 11, IH3 n m<7>£$HL 5^ > ? ;K|-?J, *) , ±g&m*i 1 0 7 



[ 0 0 6 2 ] 

Ltz. mmm 102. Tg&««ra 103, mmm 104, &ig£Ht:<&ns 1 0 
5 . mmm 1 0 6 , ^^±gism« 1 0 7 it. m^m^mmit^m-t 0 2 fc^-t * 7 

iECR^^'V ?^HCJ:^ =f > if X , &ff| 

[ 0 0 6 3 ] 

c c t . m 2 \z 7jk? e c r * v 9 m a ic o u x mm -t s t . t i\ «m 120 1 t: 

ti»cilii"t* ^ X74^i 2 0 2 t*ffiz.T^Z o 2 0 111, I^LTu^^I 

^^ft^atcilii L . H^J#x\^glc * •) ~f => X v£>£^ 2 0 2 t t t lc 1*3 g&jb*g^t#M 
2 ti £ . 

[ 0 0 6 4 ] 

itftii^ 2 0 1 icii, flRfl3fiRtt#i<7>gljR 1 0 1 Jb'H^S tizmm* >i ?2 0 4 frWthti 
Tv*£. S«**?2 0 41i, 13 ^ L & u In] 3£ t$ fS tc «* •) mmcoft mizMU L » 
5T*k$nTv^. Sflx* i^2 0 4 LT B&<? €KtT\ Jffftd * * »c J: 

aflK^ffirt^-tt t&mmmit t*fa±.$ m & z t v^mt zrz. mmm 20 irt 

[ 0 0 6 5 ] 

?-yn 2 0 5 U, *«#i)^45§g 2 0 5 a 1*3 ic IR S 3 *u 1*3 1J <?> ffi fc* 5ft M m 2 
O^KStBLTv^. £ , ?-yn 2 0 5 tli > 77f>7a-7h22 
T««lft«IR 2 2 2 jb'Jg*TC2 *K fll^tf. 13. 5 6 MH z <so 165 ffl fc* EP /fl dJ" fi6 t £ tlT 

us. ^ -r -v h 2 o 5 t)*mm&tfw<7>i% & s esufi-t z> * 7 ic ltikv». 

9 — Y v V 2 0 5 ti , ±Iib^£fc^lT, Hff^£l+T-&<. #ftr^lfJ)oT^R 
[ 0 0 6 6 ] 

7' v 2 0 2 li. K^ipi&W 2 0 6 \zmm L- . S^tfftW 2 0 6 U , 5^S2 

0 7 ^^LTilftf 2 0 8 ictfi^S tlTv^5 0 ^^f 2 0 8li, El tf L T v> * v wf * n 
j&#££gBlCiSii LTi^, tfc, ^7X74^i2 0 2^)^lSlf^7X7MI2 0 2 
<7>±g&lcii, fi&x\^ * (ffiLiSJK^^©) 2 1 0 «b ft Tv*s. c tl «o . ? n j& 

2 0 8, 2 0 7. SSipftS 2 0 6 t J: v^f^a ft#*&^&i>* 

**iffcS2 08«O& + k:, t - K mm^t)*m-f <bftT v**«ri*fc £> 

[ 0 0 6 7 ] 

02*>ECR*><'V 9 ^SSiOift f£0J lc o u T l&Bfl S i: x * -f . jtftiig 2 0 1 & V ^ 7 
^ 7 MI 2 0 2 LT rtgP^J±71^ 1 0 -5 - 1 0- 4 P a t Lfz'&. ^fcfctr 

xm ASU 2 1 1 J: ») ?fifc')8LJfXT-2bh T >i XX-gmAL . Zfz. Ixm&#xi$Affi 2 

1 2 j: ►> j%m i \i#*-&mAL . y ? x^±j&m.2 o 2\H i tmz-\xi o _3 -i o _2 p a^s 

comtllz-? Z<7)iKm~2. ^i210i»)^7 X74II 2 0 2 1*3 ic 0 . 087 

5 T (f^9) <7>fi&Jf£il££ -ttfc^. l>«[f 2 0 8. 5M2 0 7 t^LT^7Xv4 
2 0 2 WIC2. 45GHz^)7^ntt4lAL, ^ ^nh n^itflft (E C R 
) ^5X7^1643^5. & , 1T=1 OOOO^^XT'i.J. 
[ 0 0 6 8 ] 

ECR^7X7U, »5« =» ^ 2 1 0 ^ «b ^> ic «fc 0 . mm * ^ ^ 2 0 4 <?> l&l 

ic 7- 7 x v rt^ mi&-tz>o 4^^tECR7-7X7wH, m^ 1 « »ai = 4 * 2 1 ox- 

PflRS tl*l%SciftJSJC«J: ^-^ 2 0 5 ^^^111X811 0 1 <F> % \Z 31 % ttj 3 tl 
. 1R 1 0 1 <?5 ^ IB ic Fat* S tl S . Ccoi:§[m^lc. ECRt , 7X7^ ( »7 , 77 > U>|,i 
. «Tfc <fc ^mm^^^lnf 5 ck 7 lc> -t**?^. i|y>5 J: 7 tc^« l o 1 m\z^\ 



[ 0 0 6 9 ] 

12<7)fIf^llT.tj, Ej^ -f 9 n J: •) ftfc v -f 

* u . 2 0 8 ic^v^T-S #tfft L . 7 =j X^±f&M 2 0 2 ±g5^S?St|ift 

<7)<k7lct^cJ:T\ 0 7 icttf * ?-rn 2 0 5 <b co mWt%lJ-co ft* , 

|»W S J: 7 \z% *) , 7 > -> 7 9 A A £ * i|>B ic & # T- £ & £ 7 tc & & 0 * Tz . «lll*tm*> 
Sflxi: 9-Y*j V 2 0 5 fc*>fflic-> \> v 9 - # irfc&i-K SflSic Wt -5 JK SI 3 ft!HIP 

[ 0 0 7 0 ] 

( a ) j: 7 ic. iUffljb'fflTjft (10 0) Tfitt^jb* 1 ~ 2 Q" c m ct) p co is >j 

=»>^«b^s*flx 1 0 1 *mML. mm. 1 0 1 ^mm^mwktmmit^m^^m^mtm. 

*t%y v it*m*k \z J: 9i5fci*L. 
[ 0 0 7 1 ] 

out. v5fe ^ • $E»Lfc»*R 1 0 1 co±.\z, %&mm 1 0 2 h*Mf& <? titzVtm £ i~ £ . 
«tJS 1 0 2tf)»IJ 1 lilfcE C ^11^2 0 1 rt^3S*R*^ 

72 0 4 \zmm 1 0 l^l^L, ?-rn 2 0 5 UTay'Jn> (Si) ^ffli\ -/ 
7X7^xtLT7i^> (Ar) i: mm #x*fflufcECRX'<c«y7>£k:«fc»K Six 1 

0 i <5o±ic, iitai g^ic s i - o ^tjc > 9 >i=e- p<7>mmm 1 o 2 -&Mf&-t 

o 

[ 0 0 7 2 ] 

EI 2 ic^-tE CRXa- -y 7v£lc:fci>T, * -f . 7*7 Xv£/&^ 2 0 2 ft £ 1 0 " 5 ~ 1 0 

_4 p a & co mmQVtmizMQtimL rz&. -?=> x?«i2 o 2 n\z. ^stt^x^Ag^ 

2 1 1 <k 9, #J£tt##XT*>SAr ^X^Ii2 0 s c cm^JgT'*? A L . 7*5 Xv«I 
2 0 2 ^ftg^#Jx.li 1 0-3-1 o-2p a JBE 77 ic S , s c cmli m*<7> Ute 

*> 9 , 0 °C • lMffw Sft# *>* 1 # miz 1 cm 3 iJi5:U^t. 
[ 0 0 7 3 ] 

* tz s 7' 7 X -7 £ 2 0 2ictt, Sim a iU 2 1 0 ic a -f * mm* Mz.lt 2 8 A^ffi 

2 ftnmmmmfrs i . 5mT c^xto nm<ntkmt-t z . 

[ 0 0 7 4 ] 

0J*.tt5 0 0 W) %«*&L. :ti^««f2 0 8 . EM2 0 7 , S^^f 2 0 6*-*V 

0 2<?)rtg^cJ|AL, 3 <?> v >f * n ifc *J A ic * »K ^^xv^^ 
^2 0 2l:Ar(?)7-7 XV tlfc^flli: 
[ 0 0 7 5 ] 

U;C i: Jc J: ») tl fc T-^XvU, fi^fv^ ^ n, 2 1 0 <7>^mSkif tc «k ») 7* 7 X 

-?±f&m. 2 0 2 j; *> v&mm 2 0 1 v>m\zm& $ n*. tfc. 7*7 x?4^2 0 2^ttsn 

tSIIS 9-Y v V 2 0 5 lc, JS^ft«3S 2 2 2 * 0^mife*71 ( #J i tt 5 0 0 W) 
C<^Z tlci •) , 9 — Y v Y 2 0 5 C A r fc'ir 55 L T X /< «y ? 'j > 71 
S i m.=f-i)*9-Y *j V 2 0 5 «k fR^HJ-T. 
[ 0 0 7 6 ] 

c^^flgt s tife^, ? - y 7 h 2 o 5 i o i t^mnm^LK^is * v 9 

Mft-tib. 9 - Yv V 2 0 5 «k 0 JRvtK LfzS i «4^ti. 77X7^^ 2 0 2 111 
iti 3 tilt?? xv, JxP5'l±^X^A^2 1 2 £ 0 tlT ^7 Xvic J: •) v$'ttfb 

$ nrzmmxxt nizmmi o 1 ^^aiciijaL, ^ttfb^ ntzmmiz^ ^mit^n-m 

1 t ^ =i y t * -2) . 

[ 0 0 7 7 ] 



*A v_ C K. =K V „ 35 17A 1 V 1 -1— •" IKILy 7 -« «- -J U <© I7'j X_ Ml J. KJ V 11 111 T± «. fl* 

SIS 1 0 2 ftfcttflgi: t« CtK'^ (03 ( a ) ) . pff^^^i?*T- 

0f£Lfc&. i?93£ Lfzx * v 9--%m c fz-vtmt l x v 9 2 n as « 1011c 

iftTL*fc«lIiS2 0 1 <0rtg&ff^*±#2-eT*mMlgi: Lfclft, 2 0 1 <r> ft 

SB* •) f£Ji<* tifcgix i o i 

[ 0 0 7 8 ] 

1 0 2 IS x c*>&icfl2f£-*ST8&mffiIB 10 3k JigSmffi 1 0 7 lc«J£^ 

ep*m Lfc^pic. mm i o i c*jE*»a*iT, mm^mmmm^iz^m-t z t k**^* 7 
jbji i o 2 i o onmtibf , ztiz*)n<xi>x<m<x%*\*. %&mm 

102ft, liLfcECRx^'V 9 \z &Z>m<7>W*r&X\*. M 1 0 1 \z ft L X fja ft I J LT 
v^jrv^*> lil 0 1 ^^^L^/?^I<7)ff^$ff -ottJco, 2 «b ic . >- V n > «b & 
§S« 1 0 1 <oftffi£»ftv£ic * *) &ifrt* ztx. Miti/ 'J a > *r «b * **6i»Ji 1 0 

[ 0 0 7 9 ] 

J: 7 \z LXt&mm 1 0 2 fcJf3*£Lfc&. 1 0 l^KrtJc^M+lcj&tBL 

, 7V^T\ ^-r^v h 2 0 5 t lTM^f^7A (Ru) ^fflv^tHI 2 [1111 C R X a- 
v 9mW.<7)mU*>i 9-2 0 4 IC. 1 0 UiStS, ^It^v^T. 7* 7 Xv^At L 

TT^rf> (Ar) b * J > (Xe) £ ffl u 7c E C R X ^ 7 ? >£ IC J: v . 03 (b) lc 

TP-t «fc 7 \z. mmm 1 o 2<?>±.\z. mm^mi mmizR ui^ws :t?, rasns 

1103 fc*fl?jft $ n fctfcflg k -t £ . 
[ 0 0 8 0 ] 

R u Jg<Off£fi$Uc o ^xmjfc~?Z> R u b % & 9 - Y v h 2 Q 5 ^m\* fzm 2 Ic^i" 
ECR^^v^Ilcfev^T, . SHx 1 0 1 ^#J^.ft4 0 0 'CgKlcfliiftL . ov^- 
, 7' 7 2 0 2rtlC ^y£'I4#X^AS£2 1 1 <fc v , mZlZffim 7 sccm?fi§#* 

T-<£>£A r #x^i|AL. flittli5 sccmT-X e ^fX^j|AL, 7 ? X74*S2 0 2 
*>l*3gB%. fflittl 0- 3 -l 0" 2 P a i3<7)J£t) ic^Si" & . 7*7 X7MI2 0 2 

\z it . mm. 3 -f 2 1 0 ic n >f ^ «3it^ 0J x. It 2 6At &te-t& Z t xm=f- * <\ 9 a h a 

[ 0 0 8 1 ] 

/jnxTs 0?Uu5u7^ n-fe^^gUJ: »J . ^J^.li2 . 4 5GHz^70oft ( 

7X74^ 2 0 2 ^[c^AU w^JiIfiv >f ^ nfe^iiAlc «k *) . ^7X7MI20 

2 IC A r i: X e ^ 7' v X v ft*^^ Lfc^flgktS. 5 fl fz 7 X v i± % |^n-(^2 
1 0 ^f&ICBWc J: ») ^7 X74*l 2 0 2 J:*) 2 0 1 ffl Jc1K tH 5 *1 £ . * fc . 7' 
^ X7MI 2 0 2<7>lflPlc@eM^ti^^-r-v h 2 0 5ic. SS^S««^*&SP* v MMI 
fefll^J (i£U 5 0 0 W) %ft<6t4. Z<7>z t[z& *) , h 2 0 5 tArfif^ 
i^LTX^'V ? 'J^rifi'gO, R u |4f ft* 9 - Y v V 2 0 5 «fc *) jRyfit. ^ - 
^'^ 2 0 5 * 9 fR^ttl L/:R u«£^li. 1 0 1 <7>*fe*|Ji 1 o 2 flffl lc L tt|»"t 

[ 0 0 8 2 ] 

W±^c i:lc «k •) . ^fe^ra 1 0 2<^±ic, fj^ft 1 0 nmSS^DI^TMIi 1 0 

3 fmi&z nrzVtmfrmb c 13 3 (b)). Tgumffin 1 0 3 a. z^ftcr^ts 

1 0 7 t<7>raic«j£^ep^n L/c^tc ^w^fb^n 1 0 5 tmmm 1 0 4 izmi£ 

«ffiIB 1 03^^^lTtJ:<, itv lift 1 0 nmtPg-5icoTlJ4< , ZKx^^n 



[ 0 0 8 3 ] 

t z *> T- , ±i£ L fc <k 7 I: E C R ^. ^' -y ? 'Sic J; D R u <so IS £ i" £ t # ic . gflx 1 

KC7c*MC. ^«^^n^LT^^^^i-^,^jb*S * LUo WJl<^ =k 7 lc L T Pff M<7>Jg j? Iz 
Ru^itfitLfc^. > -v y 9 -?£B§ C £ C t & irJck ») fi^fli^^jh L , v-f^n^fl;^^ 

i: & & , 

[ 0 0 8 4 ] 

W±<7> * 7 ic LTTg&itffifl 1 0 3 -£W>J&Ltz'&. mm 1 0 l*mW.ft£ 9 *M4Uc}& 
ft L , ?-yvW05UTft?>H (Ta) tfflv^c0 2 |5]«<?)E C R X 

><-y ^^gc^SHx*^ 7 2 0 4 lc , 1 0 1 £H£-f ^Ig^oT. ^?X7^XJ: 

L T T 4. =f > (Ar) i:ii^x^fflutECRXA.y j-acj;^ gj3 ( c ) ic^^- 
* 7 lz. TgUm«H 1 0 3<7>±lc. flffl^S 7 liSlc , 1 0 4 Jb*fli>/ft$ tl^^flgi: 

WTlciiB^i-^ <k 7 lc . T a - 0 ?>Ttc *4>?*t-H $l^ff2/£ L . Mil 1 0 
4 t ~tZ>« 
[ 0 0 8 5 ] 

Ta-05^f 1CJ:§> 9 >\, H $l<7>ff^tc o 3 7>?n,fc>ib$:£7- 

r -y h 2 0 5 •& m V> tz m 2 lz 5jk~t E C R X ^ y 9 mW. lz is u T , £ i\ ^7X7^^12 
0 2 <7>rt£&£ 1 0 1 0 "4p a # ^H^ttflglc K^lftfv t 7c&. 7 ? Xv£f£^ 2 0 
2 ftic. ^M'l±^x4pAg|52 1 1 * 0 . tfiJ^tfirtM 2 5 sccmX' ffi Jf ^X* dh Z> A r 
A L . 0 1 0' 2 P a S^ffitllcK^t- * fc. -f => X?«I 2 0 2 ic & 

. A*<2 1 0 n ^m3r&^l5iJi.^ 2 7 A£#U6-tS C i: Ttf^t ? u h n > J± 

[ 0 0 8 6 ] 

fin £ T . H^LTv^^wOn «k *> . 0J li 2 . 4 5GHzWv^ofe ( 

#iji.li 5 0 0 W) *i*1(&L. cn«i|iS:f 2 0 8. 5^ 2 0 7 . K^4pftW 2 0 6 
LT7"7X74^I2 0 2 1*1 IC 3£ A L > C <?> v ? n ^<7>^ A IC J; 9 » 7*7X"7^^^2 
0 2tcAr^)7-7 Xv^^tlttlirtS. 2 tl Tz f =, X v H x -f * 2 1 

o ^*»a*c * 9 5 x 2 o 2 j: •) s 2 o i ««t»[ai s ns . zrz, y 

y Xv4II 2 0 2 <n tB □ lcI£E$ flfz 9 - V -v h 2 0 5 t , ?i 1M g& =fc Mil 
(flitt5 0 0W) *«|ftt«. zcr>z t\z& *) . ? - r v h 2 0 5 IC A r tt^f *>* 
i^LT^'<v ^ -J > r^^^Jgc L. T anTh*9-Yv h 2 0 5 & *) MV „ 
[ 0 0 8 7 ] 

h 2 0 5«k»)?RvajLfcT ali^li. -f => X-^^^^ 2 02**)»caj3*lfc-/ 

xt^ics^i o i <nr^mmm 1 o 3^HiciijftL. ^tt^b^ nrzmm\z * oseftsn 

TS^fb^ > 9 Jl t 
[ 0 0 8 8] 

U±.<n z t\z & *) . Tg^mffi^ 1 0 3 JtlcSgHL 57 > 5^ 'vm^nrmr Z>« ^ 

13 3 ( a ) *m^xm.W L fc — ^fb^ zi y <^m% t [aJfUic. 'J n > fe- <b & ? 
- r v K 2 0 5 tfflutE C R >v ^ vJic * , iieS^fb^ > 5^ ^}g^±ic n$Hbx 

ff^i-^> :!:T\ ^fe^H 1 0 4 tl€, (03 ( d ) ) . 

[ 0 0 8 9 ] 

&mit9 is 9 Jimt -miti/ m ^ymfrhKht&mm 1 o 4 it. ^mmitmm 1 
0 5 izmm^wm Lfzm\z. &mmitwm 1 0 5 \zwiw2 nzmm^mwi- z t^cfflo 
^>o &oT, ^fi^fbti/i 1 0 5 izwwz nzmiz-zmB't z> z t wBtLiz. z.m{t9 



[ 0 0 9 0 ] 

m±.<7>*7 iz LT&mm i o 4 ■&r*j&Lrz'&. mm i o i *mw.n & *) ±m>*\zmia,L 

. tuT\ y-rv h 2 0 5 klTB i kT i ^>#J^*M : 3^)R[|# (B i - T i - 0 

) -zm^tzm 2 i^tt <t>e c r <v 9mw.<7>mm&>\, ?2 o 4 1 0 1 tssts 

. ^l§iv^T, ^7X7^^tLTT/L^> (Ar) tll^Xt^fflufcECRXA'^ 
?v£»c J: *) . 0 3 ( d) ic^i-* 7 »c. 1 0 4<n±.\z. ^S^S7gSlc, &IS$E 

fb^n 1 0 5 n^^ftgfc t«. 

[ 0 0 9 1 ] 

^UgHt^H 1 0 5 sofl^/ftlc o v^Ti$ai-t § i: . Bi— Ti—O — rvh 2 

0 5^1v^;l3 2lc$tECRXA-.v ?^Stfev^, * , {MS 20 UV^^Xv 
2 0 2 ft^S^tiM LT rtg&<7>ff7j£ 1 0" 5 -l O^PatLtt, 101** 

300-700 'ciz-humz ntztkmt l. o^t\ ^ x^^^g 2 0 2 rtt, 

xi* ASP 2 1 1 «fc 9 . 0J ttfttfi 2 OsccmT'^^^T-^SAr ^x^3|Al, fj^lil 0 
-3^ i 0 "2p a 6^))£tltcSSt5. Zfz. 7 =, X7til 2 0 2 lc tt , BStSRn -f >v 2 1 
0 IC =M ^m^^^ij^li 2 7A%ft«6t*;l: Onh n > ^ ft &jg £ 4 

£ -5 , 

[ 0 0 9 2 ] 

1pz.X . EI^LTi">&v>^M? a * 1 ).#J^.li2. 45GHz^v^d-R ( 

fJxli 5 0 0 W) %«&L. :n«i|»f 2 0 8 . 5^S2 0 7 , l^tf 2 0 6 *A 
LT^7 X7^fiKl 2 0 2 1*3 le i| A L , 3 ^ v ? n fe<7) $ A IC J: •) x T^X^/ft^ 
0 2 X7^4iS$ tlfc«J|gfc-tS. £/££*l£:^vX-7i$, ffi^n -f^2 1 0<7>fE 

ftftjft ic «k *) 7' 7 Xv±iSg 2 0 2 *9 jmai 2 0 1 PHcjftft 3 *l S . 7^ 

^20 2^tBnicseg$n^^-r-v h 2 o 5 ic . n h <* vmmfcmti ( 

ffliti5 0 0W) ^MtS. 3 <r> z t iz ck *) , y-rvh 2 0 5 CAr fi^ 55 L T 
-/ ? > r^^mz L, B i t T i ** 5 7 -rvH205=); > )fR^ttli-o 
[ 0 0 9 3 ] 

7 - r -y h 2 0 5<fc9?Rva3LfcB i Jft^p i: T i JR^f tit , ^5X7^1 2 0 2 <k •) ffi 

tirz-y ? x-? ^ iku. mma. # x** asp 2 1 2 * 9 a £ tix x ^ x v ^ * 9 it 
Lfzmmxxtniz, %&mm 1 0 4*>nraicaiaL. fettatz nrzWkmiz «* oiHLstis 
= (o 2 ) #xa, /xt5tt^xijtAgP2 12*0 w^^rrta i ncmmrnxm a $ nn 

If * ?-y-v h 2 0 5 lif&*S#T-£> 0 . ^^**#tti^, ft*. »f£fc#*&-*-<5 c t ic «k 
9 ^4>^^*^JS.^K C:t ft*T- § £, 
[ 0 0 9 4 ] 

VI±.lzWlW L fcE C R -v ? vile <k ^IwMT, Wxtf. DI4 0nmgS^)^l 

»fb*5« l o 5 nfc«flg**^«b*is (S3 ( d) ) o m & £ m mz -t z 

[ 0 0 9 5 ] 

w±<?>«k 7 \z LT&mmitwm 1 o 5 ^Mgnfct, i«i 0 1 ^ii^j: 
r x ^ v 9 'mmcomm* >i y 2 0 4 ic. 1 0 1 -s » ^1 § ^v^x , ^ => x v ^ 

X i: U7)^>^fflu > tlfl£Tti^^^Jx)t^X t LTfflufcE C R Xa-. v 9 jfeiz 
0, 133 (e) lc^-t<k7lc. ^IS^ft^m 1 0 5<7)±ic, ^ffi^S^^SlcS^fb^^ 

9 'H^r^t§ *fe^^ i o 6 *>*ff2/£<? ti/i^flg fc ~tz. %.mit9 y 9 >vm\t. 

[ 0 0 9 6 ] 

r >v h 2 o 5 •& m ^rz m 2 \z 9jk-t e c r x ^ v 9 m s \z * -f . -f => x -7 £.f&m 2 



2 1*9 jc, ^^tt^^4|AS^2 1 1 J: »K iWittatfi2 5 sccmT'A r #x^i?AL, 0J £ if 
10 3 ~ 1 0 ~2p a I3<7)l£t)\zmm-t Ztz. 7? X?4^I 2 0 2\z\t. &&=i -\ >i 
2 1 0 lc=M ^*»t%#|i0:2 7 A*«*&i-£ C fcT*^-* ^ * n h n > n)| £ # <o 

[ 0 0 9 7 ] 

ftl £ T , 0^Uv^t^7On fe#6£g& =fc 0 . #J ^ 2 . 45GHz^)vOn^( 
ffli«5 0 0 W) £#t^L. :nti|«f 2 0 8, 0 7 . aai|»S 2 0 6 %^ 

LT^7X74^i 2 0 2rtti?AL. C <z> v -f * n ;&<7)4§t Ale £ •) , ^7X7«g2 
0 2 k: A r <^ 7 5 X v $ n ttflg -* * . tlfi^nfc-/^ Xvft, 1^^4 2 1 

0 ^flMiflc J: •) y 7 X7MI 2 0 2 ^1 mm^. 2 0 1 coM \z Jfc ffi § ft -5 . 7* 

7 X7«i 2 o 2 com, □ icie^ snfcy-yn 2 0 5 t 4 fRmmmssm^gp* * *) mm 

i&HT} (IU1J5 0 0W) tMtS. C^CMc* 1 ). 9 — Y v V 2 0 5 ic A r fc* 

*^ L T * -y 9 ') > iTM^mz L . T an=?t)*9 -Yv h 2 0 5 £ ») ?R tB ^- „ 
[ 0 0 9 8 ] 

h 2 0 5 <k •) muft LfzT afi^U. V ? X7^^ 2 0 2 «fc •) tlfc^ 

v X7 ( &VK(Ett35r*4*Ag&2 1 2 «fc •) a#A£ fix ~f => X^iz X *) %&it $ ft tzmm if 

^t^\zmm i o i <r>Tfflnmm 1 o 3 hhicm l. ft&itznrzmmiz «* oseftsn 

T5L$8fb? > 9 >l t 
[ 0 0 9 9 ] 

JU-h0>£ t ic «k *) , &«®Hb^Jl 1 0 5 *>_Llcfl8&J?3 n m;gJ$ ic Elfcffc ? > 9 >im*M 
m~t 0 3 ( e ) ic^i- «k 7 »c , Ife^Jl 1 0 6 tife^fl8* s ^«b*is . £ 

^<b?> ? >n>*<bft**fe»jB i o 6 a, &mmitmm 1 o 5 izmR^wiwL rzmiz . &m 
Wtitmm 1 0 5 \zwiw ziizm&'&m'W'fzrzdbizm^Zo x , &mwt<t#im 1 0 5 
\zt\\ft\z nz>ns.~%mm-t %> z t b*x%tux, s.wtit9 > 9 ^w^*^<fe*ni 1 0 6 

[0100] 

ft*?, ±il!Lf-E C Rx^v 7v£TMi, M 1 0 1 left LTfmf&tt LTv> fti>*>». 7jnf& 
LTt^u. JfcJ=KLfc*6i»J8 1 0 6 *>ftffilc^7£1& JSJ£tt#*tf> E CR^7 

X^^IItU *f '&^&#-f £ «k 7 ic LTt =kv^ 0 Zilhlzm^Zfcm&XX t 
^tS#*, mmtr^, 7'v|^x, SW*x%ffli^;l:ii«?n. C<7>igW 
*fe*#J! 1 0 4 ^WSHb^JS 1 0 5 ic t jgfflHJ^T'£>£o 
[0101] 

iXtc, El 3 ( f ) \z^-f J: 7 ic, 1 0 6 <o±lc, pff ffif»<^ A u *>><bftS±g& 

mm i o 7 nrztkmt ts :tx\ tt2 o^^«^#t?^H^ft^m^ 

m^fzMf to»f#'b*is. iMil 0 7li, J: < «b ti 'J 7 h ^- 7 ^ t ^tKiiamM^M 

mm\z * s^^ttft ic «k 9 r^x*n. ±gum® 1 o 7 a, ^j^.a, r u . pt 
fcit^-. »»it**JB < mm-t z^m&fr x. mmiz & zi&m*ft 7 c ti- 

P t - A u ft ^tf>fU R| L fit ffiii i: L . <; v r =, 7 ^-^^^7 ^li ft <^> x 

rmii^ LTPff^fflft^Jf oil i: LTWSM^S. 
[0102] 

ccT-. *mm<7>r*m\z * tin, 1 o 4 w^-ci^», c^±ic^w 

SHLtfJf 1 0 5 ■Zlflf&'tZ ck 7 ic C^^S*. JiiELfcE C R *><v 9miz£ Z>&m 

mitmm 1 0 5 <t>m!$.iz}$^x , rn^^ii^^^ta^^ii^fb^Ji 1 0 5^^fflc7>^7 

* a >>*£ft:£ * s c ft fj^.a. ti fr&mw&% Z<7> X 7 lc^fb$ flh^mX3b 

ht. ±.m Lfz&m&itwm 1 0 5 iom^xn. rm^^m^m^mizmit^ n, 

n 4 iS^- CtllCjhlL. J: till, Ti^)^l^t7tn 

^cku^flgT-. ^Jl^fb^Jl 1 0 5 Jb^ffcT-t . * 9 a a n M^^v^H^fb^li 1 0 5 ft* 



IV 1 V O J 

tfOC E C R v 9*&\z J: *) *i£ B i 4 T i 3 0 1 2** "b ft S &WSfcffc*foJB 1 0 5 

<7>ft '141c out. ck *) ^antiaflB-rs. #£HH#«btt. ECRXa'7 ^'S^fflufcB i 4 T 

1 3 o i2«?«>J!3*fticov>Ta*as < mag*^ *> life tx\ sa- t^A-r-ssetiiatfiic * 

o T * *l£ 614X130! 2^ JCUiuCLfc, 13 4 EC 

R v ??£%fflv>TB i 4 T i 3 0 j 2 * f&m L fc« . 4* A L fcKJfcfafilc ft* * 
af£*>£ffc*7F;Lfc!ft'ttE|-?*>S. 0 4 14, £«i M 3 £iiag^4 

2 0'Ct Ltz&ftnffi&X&Z* 
[0104] 

0 4 <fc 9. Hf^aifi** 0 ~ 0 . 5 sccmfc 'h<* v> i: 5 . &fH0rtfib» 0 . 5 -~ 0 . 8 seeing 

§12 *ifcl8*I*«H tenure. W2<z>*SJ||, ^«<ft*>b*0 ~ 0 . 5 sccmfc'h£ ^Bfictt. 9 
-Y 7h 2 0 5 tBi-Ti- 0 h * tiEffl LTO£6Dlcb}5j;b<b-f. Bi 

i: ^ irHr £*lftuT 1 - 0 fr?Em,ft<7>ffiB,mt)*MJ£2 *lTv*£ c i: ***Jlfl L fc. C <?> 

[0105] 

gttfeflfe***0 . 8 ~ 3 sccmSS^if^-U . B i 4 T i 3 O j 2 ^> ft^SI& ft iffi^^Sft 
[0106] 

$ h\z. mmWi&h*3 sccm&±<7> It , B i cx> §ij ft*#v»flg t ft *K B i 4 T i 3 O 

[0107] 

2 h\z&rz. Wtmmmt)*0 . 5^0. 8 sccm<50ii£-l4. WtM&t&A<7>mtWem&i&C<7> 
+ Wf&ft* B i 4 T i 3 O j 2 <^ fb^fis^ faffl/jSUc JtfS L TiglU ft * 7 >^#t?^«^fb^m 
-IS x B i 4 T i 3 O { i<r> it^Mt^ ® ffl>& ic ItfS L T iSfJ ft * 9 > * # fr^g&li tft^i 
3fi»*^> + lcB i 4 T i 3 0 12 <^*S B E l^ l bft&*m3 ~ 1 5 n miflJ£<7>Jg&<7>88cJiS 

iilffiia*l*fi£«isSB 
[0108] 

C *lh<r>$k%i~t Z>mm\ztt LX. 4 o<7)^^lc^^tlT . ffc-f 4 C i: 14 4> * T* ft 

«b ft T ** «b i\ ECRx^'-y ?ft?B i - T i - O *&«S 7 - r >y ^fflnTB i 4 T i 3 
0 12**18 Lfc»^<^!|f«(!&ft^K!|fttT*,* t c tf>«isSfcieg L fc±T. *JB 

**yfflJ-f S c fcTffiffl<^ffii£fc J8H*>l8**#'bft* c 4: lefts, £ «b k: SU «» j£ i& ft H £ *S 

^i^«'i4*BH^<,^c^i-cr>ii, it^mt&®i&f&i}*mm.-?%T^z>mmffii&c x& 

[0109] 

iXlC 0 4 4><7)$^$Rts!iAft<0 a . i&^^^Brt^^, i&m^iaX C 1*1 ^ r ^®&*-3rlM^ 
frT^iLfc^vxf (^HBHt^JB 10 5) ^)«,HcouT, El 5 * 

m^x&wtz. wsis. ^mLrzwm^mm^mmmmj-mmm.xm.mLrz^^^L 

xm. ms\zts\*x. (a) , (b) . (c) , (d) 14, SI^M^ST- *> »j x ( a ' 

) > ( b ' ) . ( c • ) , c d ' ) a. & * <r>fcm*mi&m\z^LrzWk^mx3hz>, 

x iemiTt*^ 0 i: Lfc^^a T-14, 0 5(a) Jkvm 5 ( a ' ) lc^"T J: 7 ic. m£i¥b* 
tt^^ffl*^i)fic?nTv^. Tf^SH L fe^P)8<^7Cm^ffl*^«^E D S ( x ^ * 

[0110] 

/X ic . ^^rtft * 0 . 5sccmtL^^fr|9T-l4, 05 (b) (b ' ) Ic^fJ; 

7 ic. f^filLfe»J8 (^H^ftS^ll 1 0 5 ) 14 2m\zftmLXZ> *) , B i 4 T i 3 0 { 2 <r> it 



-rjm.m<w iai ux, tv-i-Lifx u ^ m tfy '<*. v- ^ i e, uas»waic ^ — i© i o t c . 0141 x 3 ^ i 2 

<?>-ft:^M^^m/^icjt^LT]g!*j^^ 9 >£#t?*g&ri 151k frbmi&zti* mmm 1 

5 l<7>4<tcB i 4 T i 3 0 i 2 *>«H*»*> ft 3 ~ 1 5 n mm.fgnm&^'Mffi&n 1 5 2 

6*#iCLTi>*J|K/|ga»»i83ft*. gg&Jf 1 5 lit, ^B^l^t-i^jr-oTv^. 
[0111] 

iXic, ^Hfirlft^: lsccihLt*frr"Ptt» 05 (c) 13 5 (c ') tc^"t £ 7 1c 
. gg&JI 1 5 1 ^ + lcg$t*SH3|$ 1 5 2 Jb'^Ffc LTi^ttflgfc*fitfS2 n£. fcCU Sg£Ji 
15 US. gfft^-7X*^ftLTu5:v^,ih5:oTv^ s W±lc ^ t fz^nili . /£J1 
m<nUf£&fti)*4 2 0'CTf>4. ft is, 135 ( d) &tf[3 5 ( d ' ) It. mmWiM.^ 1 sc 

cmt Ltz&ftT'ftMLrzm<nwimffi$kT-&zf)*. M$izmn~t * •? \z. mmi&mtoufg. 

[0112] 

E CRX^-y ?y£T-<t>B i 4 T i 3 0 j 2 $l<Mf ^ ti . ^IfiSlctS^tS. 13 6 tt , £ 

LX&Z* 13**). SaetWLTJftttiSttkJaif^^J: tlclCfk-tft c k**to**5. 
[0113] 

L-z\s\ft<7>m&H^-&7 F -? z t b*t>frz>. Mfoftizit, m 2 5 0 °cnm z-w&u&t&x- 

It , m Vfm It m 2 . 6t^$<?ti77X(0ft«tt^^LTu5 o 3 0 0 °C h 6 0 0 

°CT-<»*m$}%umffii&X'it. mnmit. ^2.6 t^ft txm^znx^Z'Oi ?\z 

EWtkftO. B i 4 T i 3 0 ^^nUffc^HA-T-u £ c t z fl h *>RMJC W L 

. 5 1 6 6 1, 1 9 9 8 ( Jpn. J. Appl. Phys. • 3?. 5 1 6 6 ( 1 9 9 8). ) ftk~^#%lcLTi^ 
fzfzBfz^. 
[01 14] 

L fc* L , #9 6 0 0 'C^Si-^SSHB^T-U, JS*T^/b**§ ( 4 DSfflt 7 tn>> (Hffl 
HQ) ft^K^oTLIv^Sttft'tfbLTv^t^fcgfctiS. c^fiStt, B i 4 
Ti jO| 2 ^^*'J -M«-?*>5 6 7 5 *C «k >) S> ®v>*>*. fi^I LTv^SI^ffllcE C R 

/£*>S Settle out AS k x &&ife18ii&l±. (a] c ffi|Sj<?>tg £ fc^-fr C k 
. Sttfclcti, 15 2 0 0°C£T'li. MJgk=J*£j£ISif )gib'±#i-£. Lii s U 8 2 0 0 'C 
3 0 0 •Cco^^T*. ^^tc^HilS^fiTi-So 
[01 15] 

#3 3 0 0 "Clcjgi-S k/ftHilJgli 6 0 0 °C £ !-£!: ft & . C ct> Bf <t> §^*^isX it 
SfiSJMSm. A **#9 1 . 5 nm/m i n , mmffit&C fr® 3 nm/m in, I 

Mffi&D fr® 2 . 5 n m/m i n T-£> o fc. W _L <*> S! * fc* «b * B i 4 T i j0 12 ^^ a a H i^ 
»««lc3iLfcaJKl4. JSIr***'*^ * tea < ft ») % ft£$SMT-£> ») . ± 

y^^JH^'b li, 3 0 0*C^«b 6 0 0*C<Z>SS1)H$tkft£. 
[01 16] 

±j£ L£/&M*> Settle ck *) , ^IRStfk^lB^^JIgtt^ftL. 13 5 (c) \Z7jkLfz 

vtmt ft zmmxfiLm.&ftT- . f$.mum&ft* 4 so'ctKt^^ 135 (d)^^i35 

(d')lC^-tJ:7lC. Bi 4 Ti 3 0 1 2^tt ; ^*SB B H ^'bftS^tvi(rL'f>^^X) 20 
-40 nmg(S<?)«»^Mgafi? 1 5 3^^lc. ttc^fflJK 1 5 2 **gi«12 tl5 =k 7 tc ft 
£c C<7>^fl8Ttt » tt^^S^g^ 15 3**. 13 5 ( c ) Jkum 5 ( c ' ) lc^-r^g|5JS 1 5 

l»cWJCUTv**. ftis, 13 5 iz^jk-t^-f tl<7>m\zis\^X t . XRD ( X #fc 0 iff v£ ) PJ^ 
Ttt. B i 4 T i 3 0 n <r> (1 1 7 ) Wi^tf - * *»ll«flSn*. * ft . mjifi L Tc^iiS^m^ 
Sl^^^m^lcfev^T. m^H^fi 1 5 2 £W"***^ttig*f J: D , ffil!(,1iS B B a fi 1 5 2 tt. 
B i 4 T i 3 0 n <r> (1 1 7 ) }f o C t t)*mm $ tiT v> Z> . 



«tt**f%aa$ ft & < tfij^ur, Bi|TijO|2^Jr^)Bi fclfcjfci: *>><bflfj£ 

6 0 0 °ClC3£v^©J^lil±tc55: £ £ , E C R ^7 X^^b^i ^>*i5x^^ ^-t^nl^ n 

, mmxm.% tt*mz *> < ^^^**^fb u . ft*< 
^mmitmm^^r * -gswrtttiu, * ^*siii±jb*£v^^jb*»<bft£c t ic&£ 

tt , 4 5 0 , CT*ofc. 
[0118] 

JbiliLfc J: 7 &f&#T-/&ljg L fzE i 4 T i 3 0 12 flil±. 10 0 nm^S^i¥5 »c -* 
£ t 2 MV/c m^Mx^ + ^^mmifWHte^^-tc t IU±k:*EW L ck 

7 ECR^'<*; 13 4 ^ El 6 T*^ £ ft* $EB * £<7)&m$& 
1t#0ttftfrfi>lZ:zm-&l&l&'tZ Z t ic £ 9 , ^<7)ffi^i:itf'|±^|iJi]i-* c i: **HT^i: 4* 

o 

[0119] 

t Z ^B^fb^H 1 0 5 ti. El 7 ic^t^HgtR^SiiTv^, EI 7 lc^-*&« 

®t«fi 105 Bi 4 Ti 3 0 n^^MJAWffiflRlcltlSELTiiiyft^ ? >^#t?£« 
Ifcfc&m-JB 15 4*:, *S&<soffi&*g|l¥i 1 5 2 ft^tlTv^i^i 1 5 1 tco^Jlflijit 

13 7 ic7P-t«j»t x si 5 ic^-t^t (Bj+nc s T&mmmj-MmMnwimiz * *) m 

3 \ztt^ p ^ftcoM^. 0 5 ( b ) t t < tt0 7 tc^i-^.Wt 4* c t *>*fl!3Z3 titv^ 

o 

[0 1 2 0] 

_hifi L =k 7 ic, fflc^S3ia* s RiS3 ft * <^IEH tc fev^T . gg&Jf fc*^ HM<7> ft 

,!B^if^i:tt^^ B e B ^m^^ft*Jt^J:)b*^fiEi-*)b*, v^-f ftlcfc t . MH^ft 

SJ/Cftfllt ^©tt^.^^o 2 oc7)$S^li^fi L > 135 (a) Rumb (a ') ic^f ft 
[0121] 

&ot. H5 (b) -05 ( d ' ) . ^^07 iz^jk-twimt* -,T^z&mmit%jm\z 

<kfti£. WfttfftBfl-ir £ J: 7 ic . > t -) 4 tr^) 2 owftffii'ftjf $ ni»i6if*|| 

aa-r* c t frasmt taz>„ z<7>n&i*. ±.&l &e cr 9 \z**)m-&Mf&'tzm& 

x E! 4 <z>B*&4S«iB . C ^ TJ&ffc L fclg ^ h ft T d t iz 4 * , Zfz, EI6lc^ 
Ufc«JgSS*frk:#a-t* fc . ±ie^'t4li, ^^iIS^i&TLT^SL. i»> o JS #f * fc» 

[0122] 

o^«,tt,t S) f ^ n* J: 7 lc^*iffttli, ^4<H2 ow^ltllt Jb^^^i? ftT 
v^* ftit^^Jl^fb^JltCfev^T ^<bft * t^)t%i.btll,„ t^2o<7>^Jli:ie 
^^^•bfll^Sft, v^ftft^^llfeMb^Ml^^^fflfiXtCtk^LT^^v^flgi: 4oTu 
*J1^4>lc, fb^SI&W*iffl^<^S»<^«»jga«4it>*^SCL-Cv^^J|g-t?*>ft«:. WP^lcii 

[0123] 

fflitf. BaTiOj, Pb (Zr. Ti) 0 3 , (Pb.La) (Zr.Ti)Oj, 



Nb 2 0j, (Bi , La) |Ti 3 0| 2> SrBi 2 Ta 2 0 9 * ^^^W^ft^JS T*£> o T 

^ a t& ft ft tt f£ <?) * ft ^ *g H ^ |i * # fK t T v > s ft .IB T . & ti li . Jjt & ic ft Bfl § ft ffl #j H 
<htiZ> ijCD t % z_ibftZ . Zfz, ^J^libf x i: ? > £: 2 7C^W <b ft S Ifcft 
ift &«&fb$JJI 4* lz 7 > 9 > (La) tXhn>f) J u (Xhn>f)i,) fe*^ 

7jn£*iTw£ (La. Bi) Ti (Sr, Bi) T i 0 <o =k 7 ftt^flgtf -5. C tT-, 
WftlCftBJJi-* £ 7 IC, &J&ttM<^flg^MIJffl] 3 ^ 5 c t ^Drggfc 
[0124] 

%B^%.oii. ±iEL/cB i 4 t i 3 o 12 ^#t?tf7,vx^ ? > mitmwm^mmizm^ z 

ZtlZ&^X. (!K\Z7!s-tm%L<r>$tW!.'Zn.^jzLrz. £-f. Mt£ L tz <k 7 £ E C R y 9 
v£lc=k IMLfcai^inB i 4 T i 3 0 12 ^#t?^xvx^ 7 > SE«tt . IK/9 5 

0 nmgSWTlcti t . < ft Sffift Ck%ao/!Lfc. _h 

IBB i 4 T i 3 0 12 ^#t?^xvx* ?>$&«v*Slti:. *>SigJ£tf> * «Sfea*8ft*i* «S 

nffi.mj£m%.\zn w> t > t% ai^u/i. cft^fruuc 

5iiit^CtT\ fcl&lcftWJ-** J: 7 ic. 2 o<7>=|£fjgjt)M*}f 3 ft £18 fi£ HIT ft* H BIT 
[0125] 

c :T$t, Ei i \z^~?mf&t l tzmmmj-o ft miz iTSofc^tcouT^ti 

CWIiM^? ft& c k 3t>*R^S ftfc. C<t> mm^^lz-o v^T^i- i: , iuii L tE C R 
>v ?v£lc <fc 9 , SflxiSU^: 4 2 0 *C i: L fz ^mx , is ') □>ii^llc tr * v * * 

9 y t~z$t2&mmitwm-%r*f& l . z^mm^^m^Mmmmj-m^mz * o tuts-*- * 

m 8 iC^fcHC^-fJ: 7 ftttflgfc*giiil<* tlfc. 0 8 tc^-t £ 7 IC. y'Jn>*^n 
**R 1 0 1 *>±IC » gHb^ 'J3>H 2 UB i kT i tS i t % ^frgHb^/ fc* <b ft S 

ft^is i 2 2 <^^fflji^-/h t x ifemstfk^ji i o 5 frwtr&z *irzWimi)*mm2 tis, 

[0126] 

c<7> * 7 x 3 ib BHt^ii i o 5 **ff$^ $ n fc^flg -f z> t.zn 

^<7>^.m\z » ±at L fc J; 7 ft 2 ftM^ft^li i»^*$tlT L*7. ft*?, BifcTit 

s i t ^^t^mitm^m it . MmtoizMf&z nrzWcWLi/ = >ra^±ic^n^fb^is 1 o 

^it^ 'J =3>fl 1 2 1 li, tbam$**3 . 8 t /h£ v^c t *»^Jfid tl. ^Jl^fb^ 

H05 icmff ^ en Lf-js^-, a:»}^< co«EEfe*^fb^ «; = >n 1 2 1 icep^b $ *i& ± 

7icft>9, ^B^fb^li 1 0 5 lc«JBEfc*#ffi3 tlftv^flg**^j|S^ n*. ^fb^H 
1 2 2 tt x ^fflftOaPtt^S* $ tl -5 if ^- ic irft^o Ctl^coc t >b , ^W^fb^li 
1 0 5 -&Mi&~tZ>m&. > ') 3 > fc<7>jxJ££«!l L . it^m^<50^^f v^fb>- >) =3 > 6*ff^ 
^^*iftv>J:7lc-t^ci:)!?*<fc 0 «fc V^flgi?»#iotl^ t<7)i:%x.'otl^o 
[0127] 

)Xic. TWtc^u T-^^ft ir<7>^RJi^±ic % A}|, ^B^fb^Ji 1 0 5 * Jfcj&i- 4 JJI 
^•icov^T^^i-^., J: < ib nt v^s J: 7 \z . ji t =. ^ a U^fb^^^fiK-T -5 . fi£ o T 

^tlT^e^ + nx' **l£T-t -5 C i: 3b*^f^$ ft & . 
[0128] 

tftj^li. x 'J a > &M<7> ±\zMm<kft\z =k •) -&{tis *) =3 >JSjt>*^^3 ftfc^flgfc L » 
c<o±tc . ituj* LfcECRx^ y ? «lc «fc 0 , 2 0 n m®^<^ ^ ^-^ ^mffiH )b*ff^ 

fcztirzftf&t l . c<^±tc. itss^ 4 5 0'cu rzikmx. * t * 9 > 



[0129] 

EI 1 0 ic^i-j: 7 ic. -m<t~> 'Jn>Hi 0 2 a*>±k:n, t = ^ a fc> <o £ * TSB««IB 
1 0 3 Wl&Z *U Cco±lc. B i tTi tRu k ^ # tf &fb^ fc* «b £ £ ^fflJS 1 2 3 £ 

/ht. &m&itmm 1 o 5**^^^tifc^«^ffi^^ti-s. ^ffin 1 2 3 eds (x 
^-ftmmxmftm m^iz * 0 , RutTitBi k ^#t?^fb^T-3bs c t 

»3*lTV^*. 4It«Hl 0 5^)iB6', ^ffli 1 2 3^^f^ftt, lOn 

1 0 5 lix ^Wll^±tcfi.Ji^^ L Srv^fc* £ •) J: v^ftgft*#ibtlS c k **t>^S. 
[0130] 

mT'\KA,tz&mffim<r>*&mmizmB l/c„ sseft 9 > 9 n,<7>iia*TSB*jiJi 1 0 3 
mmitmm 1 0 5 icitttLfcttflgk-t* $t , Tg&««iB 1 0 3 ^watc^it^, 

*<fc**0jjh?3 S * » ^JMSHt^JI 1 0 5 k <7>!^ffi ic *? 1+ £ JRfEic «k £ W 

mm<r>mi&ii*®m-izz *> * 7 ic&£. ~mity =i>;i^iix^ c u-, fetttt** 

Qtff T§ £ J: 7 ic £ ftoT. TSP««JI 1 0 3 &tf£)!$Hb$/JI 1 0 5 kc^^Btc^ 
-®:iti/ ') a xoJIli. LtWttft<, '£ v W ^ Ife ^ '14 <t> AS ic cfe oTli> 
[0131] 

tfUC $.WHt9 y 57 ;K7)JI*><bfll*fcLfcifc«Ji CM Hill 10 4) fcfflofc jamais <t>j|# 
14 k: out aunts. |f v > >) u ymWL<r>±.\zmmitte\c * 0 -Btfb-> 'J 3 >J8**^« 
£ il/ittflgk L , CcoJblc, Bu^ LfzE C R v 9 *&\z £ *) N ll2 0nmgg^4f 

<b?> 9 Jim, -watts n>ii, limit 9 y 9 >im<7>miz mm Lxmm 5 n mis k l 

[0132] 

±M Lfc^ t--^ A«SJg<7)±k:*feij*IB**^^3 ft /cM<^<L^3g;$Mm^ 1 3IfcMT 
. ^SM^SBStft^ > 9iHi, ~mity >> =>ym> sunt? > ? ^b^m.^ ft*:, 

[0133] 

M^^^ttlJ, iXlc^-t (a) , (b) . (c) . (d) <n 4 ~>co*t y ? n^ftMLTm 
SLt. *-f . ^>-7';u ( a ) tt. ifei* Lfcpiy -J =i > *«<7>±k: , HWcit9 y 9 >im 
. z^fby 'J3>1, Rmit9 y 9 'LJlDjRicfltffi $ n/iflii? 3 nmiS^^lW 
cftiTv^-g>^i<7>T*3b-5), * . y -r >\, ( b ) : <kWLfzvmy l ) ^ymm^Liz. - 
mity ')3>1, £$Ht?> y ^Ji, Zl^fb^ M 3 >Jl^|lHlcf«^ 3 tifcflRilt 3 n mglg 
ffe^re 3nTv^t<o?t>4. * fe, > -f >v (c) tt . itif Lfcp^y 'Jn> 

mm<7)±.lz. ~Weity % ) ^ y frt>%zmR3 nmSS^^gli^^^JiTv^^^T* 
^> o * , * > 7* ;u ( d ) li . y5ti#f L p ff^ x -J ra > SUx<?> ± lz s S.^it 9 y 9 >l <b ft 

[0134] 
[0135] 



_L jo: o- tr ■/ s ; ^ -a. m v - /_ (H'j nti i i t\_ /js i „ ^ j. x v y h./j\c4i 

(d) ic^-f^tc. > 9 * &4*fe*iitt» < . {Ii>>ftepflnmJBE 

T*l4««lfilt ftoTv^*. 7'^ ( a ) 7kU*fy f >i ( b ) tt , * > ^ ^ 

(c) £if>7>\, (d) <7>*^ffjfttff'l4i: ft £ 0 c ti -b co^* «o Bfl «b ft «fc 7 ~& 

[0136] 

fc'J&jftSttfcttttfc L, c<o_Lic , iiiELfcE C R >v ? v£ ic J: 9 > mm 2 0 nmfgS 

* 7 tc . fi.mit9 y 9 >im > ~ mit ~> >> ^ y m . ? > ? ^ n <^hr \z mm s ti 

1 sccmtf>*frT. ±.ie^^JB <7> ±. tc fcf*v*i:*?>i::£^t?)gJ¥4 0 nmgg^^it 
[0137] 

±^Lfc«fc 7 lcJfi?f£Lfcfj|^<7>M3:. 38aSfi*T«tt«-CR^Lfc«**ia 1 2 

l. c^ttJigfcs^fs&icEi i 3 ic^t- o assess*. >v ^-^uh-hm^ firzTumm 

mi 0 3^_bic. £&ft:?> 2 4, 'J =3>IB 1 25. S.mit9 y 9 >vm 

i 2 6 clinic ftji zntz&mm 1 o 4 vi&r&zn. %&jb 1 0 4 <n±.\z&mmitwm 1 0 

5 *i£ft«i**JL'b*i£:. §H<5ora<7)^ffiicii, ?iiffiJSiiJL<b*ii\ &H<7> 

0i2^^Eii3ic^Lfc. * ^-^ ufrioffij&z nrzTffim.mm 1 0 3 <r>±.\z. it 
it9 y 9 >im, -wntis v n >is . s&fb? > 7 ^Ji^iwtcftJi $ nfc«fe«m 1 0 4 

ti. *fe«IB*>.tk:&l3iifcfl:#/JB 1 0 5 frWtfc 2 ti fcttflgk: ff2/£ 5 ti , $ <b ic . 
ft^Ji 1 0 5 ^JilcElfcfl: 9 y 9 Jim* 3 n mill LTili 1 0 6 **Jf2j£ 3 *U ;<^1 
£ . 3 tl/i±gp«® 1 0 7 iifclfcAgfc -f £ El 1 k:^-tf»86f!S 

7i>*«j£<?tt*. ® llc^ttH^ft ceo «k 7 Jc«hK^-<& c Stfb^/xflSfc «k 

HJB^0^**iijift!i s ^mmitmrn 1 o 5 * 7 * a ^ * 7 ic ft 

[0138] 

}^lc. H 1 t^tm^f w^ttcouTlftiflt*. c^!t#'l4P2ii. Tgumffi^ 1 0 

3 1 ±.^mm 1 0 7 1 <7>m\zmm-%wiia-t & c t^^f 7 . r^mmm 1 0 3 1 ±.^mm 1 
0 1 4 izTjs-tffizkfrmhnrz. huth, mrtft^^^fi^nft^^ l 

To*, zcofzdb, ZiEn<7>mE£lzfrfrt><b-fiE<7>{$.<nm$ti$.£ LT^$ tlTv^S 

^•ICIJ, m<^«rt<i^m^$ tlT v^«. lilT, 114 ^I^B^ L. 3hfr-£X*¥tW<?> > t 'J 

[0139] 

Si 1 , _hSP«ffi 1 0 7 lcIE<7>mjE^EP7jn-t& t . 01 4+<?> ( 1) t^tJ:7lc 4 0~ 

i. 6 vx-\tffi.nz>nmtt$n\z'Mti: v*. l^l, ( 2 ) ic^-r * 7 1. 6v^@i 

S i:^k:iE^««£fe»»Ens. ^^tcii. 5 X 1 0 "3 A/ c m 2 £ Six. S S«t t 0HtlT v* 

ilJS^^f^Si-* fc^ic C tlJ^±«ai%aiS ft v* £ 7 IC LTV^WT, RPJ^tlTv* 
ftV* 0 ( 2 ) \Z7K~t J; 7 tC^^ftM^^^fttlft V* J; 7 IC 0 ~ 1 . 6 V <?> IgJE ^ EP ^ L T V* 

Sit^-ii. (l) tc^-t^ 7 fti&m*»Mv^flg6t^|^ 5n<5o 
[0 14 0] 



WU V 4 l« ^ rt _1_ DP e& T5H 1 V / lulL^ E&;_L 'a. U|J /ju y -£> <_ „ ^ 0 J »w /j\ * d» / t<~ * V . u V 

m&T- 1 x i o ~ 3 a/ c m 2 w±60iE^«rt)b*-rtn^itLi^^^-r o ^jc^ot. ±g&m 

SI 07 IdEco^jEE^Edfln-t-g, i: . ^4 ») (3) Ic^f i 7 k: 0 . 5V1ST-1X1 0 -3 
A/cm 2 Wl<?)«t<)^tl5. ::T\ 0-0. 5 V^mH^EPft] L T £ If 14 . ( 
3) K^i- J; 7 &ifttfi&*iEa^fl§&**(m 2 *l3o 
[0141] 

L^L. 4*Sl4. ±g&mffi 1 0 7 icmcomBE^BP^jn-t 3 x ( 4 ) ic^i" & 7 ic . - 0 
. 5 VgH^ T-M^m-iTt^^ti, 1 . 5X1 0- J A/cm 2 l:5:§, :;T\ 0~ 

-0. 5 Vcr>mj£ *Wf]U LTU£i§ £-14. ( 4 ) ic^i" J: 7 ic, &}t<7>i&v^«fe*iKUf $ 
ti£ . 

[0142] 

C<t>&. -0. 5V*»#)-1. 6 V lzn<7>ni£*£\IW LT v> < £ . ( 5 ) ic^i-ck 7 ic 

< LTUoTfc, ( 6 ) K^-T ck 7 lc 15 t ^ irmrU'^tl^v^. £<b»c.i^i*T 

-h9$Hffi 1 0 7 lcm<^«J£^E[l^n-t^ t . ( 6 ) ic^f =k 7 <k 7 ic . & £: ^ irmtfjUifc* 
Wiii %^WiWZ^F-f J; 7 lc & £ . 
[0143] 

$ <blc^T. ±g&lSffi 1 0 7 tcIEoiSff ^EP^n-t § % ( 1 ) ic^i-J: 7 lc x 0 ~ 1 

. 6Vggn\ « t ^ irmirt)b*-irtti'5:v^|tLg*^7Ki-ck 7 ic $ h \z „ 1. 6V1U 

cr>mf£^mm-t Z t % ( 2 ) lc^^-^^>5rlEcom-rt)b*^tl, ( 3 ) ic^f ©SJjt^^i"^ 

[0144] 

&oT. ( 2 ) J: 7 lc«i»lc*9it*»»Etl*v^ J: "5 lc±BU«« 1 0 7 IC 1 . 6V1U^) 
[0145] 

#J£14. ( 2 ) ic^i- J: 7 iz 1 . 6 V Vl±.<7>MBi~& EPftn L . Muffle. tZMIfiLb* Mil •£> VtM t 
■tSfc, ( 3 ) <r> ck 7 «r«tSt**«tn^-r < Sft&tft^ttflBlcS:*. c <o fig <b . _Lg&m 
SI 07 iCjE^Uff^BPfln LTv»*Wtt«IJf g ti5. ( 3 ) Jc^i-^flg^ |" IE tf> (Ec ft tft t 

[0146] 

L L , ±§&mS 1 0 7 lc;fttf>mff%£P7jni-£ fc „ (4)lc^-*«fc7lc»fctf>0~-0 
-0. 5 VcoHT-ll^lgff £6P7]0 LTv^i, c <?> tfflg f# $ ft * <D T , (4)lc^-f 
[0147] 

$h\z^-o. 5 v^mz.zn<7>mf£*mt]v-t z> t . ( 5 ) ic^-t * 7 icm0ru*3rt*i& 

< & 0 » ^SJ/C&^filHc^T t5 . C<?>^J|glc4* . (6) lc^-r<k7lc. m<7>0~- 

(6) tc^^n^^.iB^^ rm^msiitt- k j tpf t lei-*, 

[0148] 

^ — k j ti . ibi c ^©fifL<5o^«^^-t nisttt- k j Ti. 0 . riEcofiSK^- h j 

rt<7)tftlAt- K J li. IB] c i&fiK^^flg^^i- rfficfic^^- Kj?ft9. 2o<7)^- 
K^#fiUvKt fc*#)jufl Lfc. on, r^fim^- H J coVtm\z&Z t # . - 1 . 6 
V**«b+1. 6 V<7)«JBE1fifiST r^SJt^e- H J tl -5 . +1. 6 VW±^tJE% 

eP7jni-£C tTjg^Lrc Ti&fittt- H J <r>Vtm\z3hZ> t B It. - 0 . 5 V *> h + 0 . 5 



KWi ~c r j t. «• v w u s u c «. u D o uu-jWv I H t»i jlv -c - r j /x w i k v/ it\ 

[0149] 

* fc» & riE^^e- k j ^^i^^mrLfiii. o. svmnamuz. riE^m&m.^- k j 

T-5. 0X1 O^A/cm^T'i.^ n^lfiKt - K J T- 5 X 1 0 " s A/c m^T^S 

ictSt^T-*^, ffcW^'btt. EPftu-t 5tJI <offl § fc%3 lei >K &J3gHb2ftJS 1 0 5 
<7>&tn.i&t>*mt3\z$E{frtZ Z hT\ Jbi£ L til ft'f&^f § t |££ L T US . HJ+iSr 

[0150] 

* fc. ^mmitmm 1 ost ±g&m*i 1 o 7 <7>wiciiii^.fc«»*ni io4cn, ife^n 

1 0 4 K«36fc»'b, * * 'J ™$iJi]fc* DTftg Mtt&icii. flj^tt. Sit 

it 9 y 9 >l It s '* > H * * >v ^ Ut 4 . 5 e VlgT'*^ ft*. 7 x ^ = U ^ >\, b <T> x * ;U 
*-m-kfLtzM &mm\z a 1 . 2 eVgg, itf^l:U2. 3 e V t Iff ^PJlc 
^ T**RV* 3 t ft»*D«b*tTV">5 e ftoT^ iff ^<50*- ;U (IEJL) IC frt L T l± >< T 
4±ft*fiiUft*, fe^^^xu ? h n> (ff) lc*tLTtt><'J 7tt*'fiutf 7 C tlz%2> 
. L < \t „ 't'I'HWy t- + i • • 7^7 • 7 S8 4 

8 4 1, 2 0 0 0^, (Wilk et. al.. J. ApdI - Phys. . 87, 484 (2000). J ^£ # # ic £ *i o 

o 

[0151] 

Lfco m^^iicii, it, mTtowwitt t*- 9<7>m£. o * »k f-? ro f 

f J 014^) (4) Xtt (5) ic^f cfc 7 iz , ±gsm*i 1 0 7 icH^mff 

*W^]Df 5CfcT\ rMI/C^E- h* J ft>«b r^SJS^- H J IC^- K£^f 4 C \Z J: 0 

tf £ IZ£ U. 

[0152] 

* fc, t*- 5 ronJ<^S§iA^li. 13 1 4 <?) (2) ic^f J: 7 ±gp«3ffi 1 0 7 \z 
JE^MB^k l^. 6 VtiL±.£\l1)\i Lxnftti)*&m\zftLtlZ «k 7 tc f * C i: Ttf «T «k v>. C <^ 
3 fcTx Ti^ffitt^- K J frb ["Mlrt^- N* J IC^E- HSfjjjLTf - ? TonJ § 

3A*ft*tf*>ns. zti^<^> * 7 ic, ±g&m« i o 7 -N*>mjE9Wc * o . rm&ta^- 

K J ft- rMfit^- M tf SZUcioT To f f jXli ronJ^)?-9 (ttflg) * 
[0153] 

— U±.<K & 7 \z LX^B ^Ztlfz^- 9 <7>Wt&ltiLl$ , JiSBflfrK 1 0 7 \z . 0 — 1 
fJxli. 13 1 [C7Ktif<nt- H ^Sift*. r o f f J fv^iS riSKt- H J T-*> 

i 4 <t> ( i ) ic^f «k 7 ic o . 5 ~ i . 6 v<7>m^ %mfr£\ii}um\zmmi3*tiiLti 

Iv^ c t iz «k *) *JBfT? # -5 o 
[0 1 5 4] 

mitc^f^T^t - K^ftgft*, ronj iV^iik rfiStt^E- K J T-5b-2> 
if^-s 13 1 4 ^ ( 2 ) ic^-T J: 7 1-0. 6 V <?>31 S ft«JEEH Wil^k:«at**«.fR»c «E 
*l£ C i: ic «k 9 ipJBfTS S= rSfitt^- K J t r«ttt- K J . o * ») v |~offJ 
i: ron^«l^)fMU, 1 00 OfttitfciCk^'b, r o f f J t V o n J <?> 

^j®fft*. &B\z~5jmT'3b2>* mmz. n^nEE^mzis^x^,. o ~- 1 . 6v<^«j£ie 

BT r o n J fc T o f f J *J Kr ft* DTflfc 
[0155] 



ft < ^- 7 fr'Bfc«<?*lT L £ 7 C tirfti^ ftoT. 0 1 ic^f «IS6*7lC cfctUJ, # 
»««0^Aa3L**nre6-^*>5 0 SlllcStlfli, £ffl?$HL^Ji 1 0 5 6*. TfP«ffiJB 1 
03 i _t8&18« 1 0 7 tco^lcEP^jn £ ftfcfgJBElc J: 0 feitfft fe*^ fbi" -5 C i: lc J: 0 % ^Jf 
'Jif t LTiitS^^Ti.^. ft*?. 'ffl:-3rt^ ©J ffl-f 2> X. -i v *Mlr- 

[0156] 

jiu> v - 9 , - y * ,u . ^ ? ;u • t -/ 7 -( t > x (PDA) ft «o i 1 . 

i: fcMH&i: ft£» 
[0157] 

*£»c. ±SB«« 1 0 7 lc 1 . 6 VW±^*JBE*6D*n-t*c fcTs r IE <^> €: ffic ^ fli J (T 

Mtftt- K J ) , o £ »K 5*- ? r o n J *WZ&A,tztfLmk-t Z>. Z<D'&. -femffl 

zt\z ±.&nm 1 0 7c+o. 5 vtEP^mLT, mff^ en^jn l tz t b iz mm mrut 

[0 1 5 8] 

HflOS tifcmjfcii. #9 1 0 fth*m.± t ft 9 , ccogu «S**»k: 1 o 0 0 < ft 

oTo£. U^U 3«0^<?>«^fltt, M^ftcT) 8 6 %X'3h *) . t>- 9 <D«Jlc titl^Sft 
WtT*>S. Ell 5t^tl O^Cfflitil 0, 000, 000 fr\zfrV$2 ft* 

m «fc 0 s 10 ¥^^m9fEMU . g±{ft<7) 6 6 % (3 2 ) m&lzfflM L . ^- ? <t>«J 
tt5T^TJ>§Ci:^f®$tis. JiUilc^ L fc C i: ic «k ►) . m 1 lc^i"^^^ffl u fz > ^ 
'McitllJ, 1 0 ¥<7>flm WUS^* LTV^5 C t frfrfrZ. 
[0159] 

& C R ?ST J: 7 C L t, Lfc>Lft*>*<b. C tl h <F> tit 

^tt, ^SEfb^^ft^^ffl^ (CVDv£) . Zfz. ^^^Mvyaftir-er^LTts 

[0160] 

TgP««JBtt. EBIfft, CVDS, MBES, I B D«& Jr^fe^iSJg^S 
WLTt^. */c. TgP«SIB±^iifeif»JStt. A D L v£ > MOCVDS, 

P L DS&VMO C V Dvift irT-ff^^i-S C fe'T-S 5. tr;U EC 

Wkvm%\znhnz>* 

[0161] 

±mzU *) ft-tz t ft < % il^fl5 ft^lilc J: ») ^H^Jf^^LT «t <kv> 0 ;n*>^:klcj: 

mmnm.^mm^M^^^mmx^ z «k 7 ic ft 9 N 7K^^#ft irco^^L^i^w^'gii- 

[0162] 



•rr arr m t *<- ^ e a l ^ v * ^ <^ / ^ » tr;^ -a. ;i> ;ja x ^ /JAt ^ m *x Ltu ^ i\ ✓ y 

[0163] 

icttfSLT. m«^^*§^tc±lf * c k 3b*nTft|i: ft 5. MOSFET^^*RiJ:ltD 
R AM^ S R AM. 79^a>tiJ4fc7u, r- h . y — K u x^^JSi* B8« 

3 k **HT^ t ft 4. 
[0164] 

^ms.*t\iWLx ^mncoMZkizmhirLZ* *¥tw<nm*%i%mm\$. miiz^-?&i\z 
s z&umiz&mmitydm-zm ltki l . z*i<b% 2 rxnnMxt&ts * -? ic l?c k c *>\z 

3h%o c^i 7 ^in^tt^c 2 o^mffiUkipff S<?>1:JE (DC, >< ^ x) ^ ep ^jn 

k LX > * -J »ft&*»HBlBrttfc ft*. 
[0165] 

fljitf. 0 16 ( a ) izfjk-t £ 7 lc. *fe;fi<£gflx 1 0 1 afcfflw. HJiStlfc 

Tg&nrnm 103 a. loabifflv^i^tLtti^. %rz. m 1 6 (t> ) k 

7p"f =fc 7 . 1 0 1 a T^mffiJl 1 0 3\zzj> 9 ? h mm 1 0 3 c * 

Stt * J=7lclTtJ:o, HI 6 (c) lc^i-ck7lc. Hfei»'ttg6«i 1 0 1 a fcfflv* 

. mm <? JigUmffi 10 7a, 10 7b%ffiv**J:^lcLT'k«kv*. £ <b lc . 1316 ( 

d) ic^i-c); 7 ic. HIS 2 ftfcTSBfllffiJi 10 3a, 103b k HJS 3 tifc _Lgpmft 1 0 

7 a, 1 07bk*fflv>4i^icLTtiv». 
[0166] 

Zfz. HI 7 (a) ic^f £ 7 tc . #7**53^ «bft£ t&m'&comM 9 0 1 fcfflw 5 
d; 7 \z LXij c<^»^-. 13 1 7 ( b ) ic^i-J; 7 M9 0 1 le Rill JLff2/& L X 

z z \Z7'^> r-zwLtf. mm 9 0 1 cnmm (rmmmm 1 o 3 <r>m^m<r>sxnm) & *> mm 
x^^ft k-N^iim**°r^k ft*, &mmitmm 1 0 5 a, ; szsk6 3 2 . 8nmx- 

mfeLfzt %cr>mfv^^2 . 6 gST-If ^tgBn**4 tztb. m 1 7 (a)&V017 
( b ) tc^f f^-ZL -Ncoj^ffl **oTfllk ft ^fl^fb^ 

110 5%. 1 0 - 2 0 0 nm^iT'TiMltJl^ tcff^i"* :tT\ #feLfc^ 

[0167] 

2 h\z. HI 8 (a) lc^-tJ:-7lc. ^Hft kco^fitt^^i- -5 1 1 0 1 %fflu £ 
i^cLT^t * Tz. HI 8 (b) ic^i-ck^tc. mm 1 1 0 l^ilcflT TSI5« 

ii i i o 2 -km*.. z<d ±.\zt&mm 1103, ^mmitwrn 1104. mmm 1105 

, JkU±^mm 1 1 0 6 ^WtrtZ J: 7 \Z LX ^ <k I*. 131 8 (b) C*ti*tLfef^ 

, mm 1 1 0 1 k ±^mm 1 1 0 6 tco^\zm^.<^mnm^-kB\im^-^ z t t^mt 

o 

[0168] 

£fz. HI 9 iz^-f «k 7 ic » ^HHx 12 0 1 co±\z , t&Bm 1 2 0 2, 1 

203, ft&mm 1 2 0 4, jku±.wmm 1205 %^n-& ^^ciTiiv^ c<?>^^k 

L/cJt^-, &mm 1 2 0 1 )b*. T§l5«ffili k ft ho H 1 9 ic ^-f fllii iz -f & Z k iz J: -j T 
. $HK5*tttf> <k v^H*S 12 0 1 <?>±lc§i^^W^^0/^^ fix u 5 <7>T-. * 0 SSv^Jp 



to*. &mmitmm\t. mm&m < #* » tmwtfrfttfiiz < < ft o fitful § < ft*. 
Skft*, #ij*.a. ^n^bM^ < ft* t . ^-^^flg^&jsft^^s < * *) x 

S/NJ£**k D t < < 4 9 , > * M c7)^,lB^f)j^f Lie < < ft *. -77. ^W^fb^fl^^ 
»K - **aE**£EIBlc«r* k . > * Lie < < ft* k £ac , * 

7^flg^J&Jjtffijb*^§ < ft >K S/Ntbfc*k>UC<<ft*. 
[0170] 

*%«"Ttitt, ^WiHb^Jia. *ft 1 0 nm*>«J*****iiiJ:v>. * > J|g k: * 

mm<7>ffi$k, ^mmitmm<^m^ 3 0 ~ 1 0 0 nm-?*>*ia\ > t -j «?>MfTF**«Ka*i 

, ^Jl£f ftttflga, St ft *fo * 50nmUfckgtj|^nfc. 

[0171] 

frm < &*» ctucxtL. mmt*m < ft* k . mrt&^a/j^ < ft*, hh*** 

*9*v>fc. Ife^Jl k LT<7>!Hrl4^#<b*ii\ RJP**J*v>»£-, £JS$Hb^/itcEPfln2 ti 
*«JBE***£ < ft 0 , S/Ntbfc*k 0 ic < < ft *) . > ^ M ^ttSSfc'ipJIJr Lie < < ft* c k 
fc^LTv**. ±j£ Ltz * 7 *fei»Jia x ^Jl&fb^Ji k^ffl^fctHciD^T, jIH 
Sffifti¥^ k Lfc^r**J:v>. 
[0172] 

iw*.ti\ - ^mrt<7>fta^%j«-ttiii, s i o 2 &~&m^zm&\$. mm* 1 -3 n 

mS£fc'«J:u. T a 2 0 3^<^it^U. 3 n m~ 5 n m<7> J£ jf fc*£> ft a <k . -7oF. ffictfCfft 

*>*s&. sio 2 tTa 2 o$fr>bffif&2tirzmmm<7)M'& . mmvs -5 nm-e&tia. 

[0173] 

±4Et»4, 1 i<7)mmmT*miz Lxmm l w&ici&Bjii-* & ? ic x «sc<^i»fi6 

^fcEfll 3 ifTlff^^ 7 tcLTtiu. 0J£tf . 13 2 0 ( a ) ic^t <fc 7 ic . *fe 

13 0 1 <*>±£. ±tii k ft*T^«ffiM 1 3 0 2, *feigJI 1 3 0 3. 
1 1 3 0 4, 1 3 0 5 ^ff^^L. *&*§Jf 1 3 0 5 <?> _h ic . & * mfe&MMfflLTM 

%t<v±umm 1306 ^ff^i-nii^v^ «8c<z>±gpia« 1 3 0 6 izttm Lxm^mm 
&?ii*mm s ti c t \z ft * . 

[0174] 

^Wiefb^js 1 0 5 *?%Lmm 1 3 0 3, 1305a. ^«ft ^comn^izit^xmn^. 

i)*imiZ>ls2^<7>T*. ±JE Lfc J: 7 lC«afC^ffl-t* C k *. Cc7>Jt^. /jnl7*n 

■t^^^ < c k 6*x-s *<7)T% ^^tt^i^±^nti, xmmizm&b'xz^o nt. 

^)JigP«ffi 1 3 0 6 fcttlfctsmflfclR^ra^gB**^*^* k^#J!LTieSi-*ckT- 
[0175] 

13 2 0 ( b ) tc^i" ck 7 ic . ^^^^^ 1 3 0 1 <?> ±.\z . nm k ft * TSP«*JB 
1 3 0 2 L . TgUmffiH 1 3 0 2 <r> ±.iz . ^&^Ji 13 13, ^mWtit^m 1314 

. *fe^H 13 15. JkU±^mm 1316 ^«bft*1SSC^m^^Be^J ^-&*J:71cLT^ 
=kv^ 0 M2.lt. Mi£L rz&mmitWm* . RlE^lCPi'Vf>^ 3-tECRiv 
^> rft t^Dia^fflu Ktx\ n ❖ ^^w^fb^il 13 14 Jb<fl<j * . c^o * 7 
C^ILTi(St4Cl:T, mTP^<^Si«^ ck 0 3® < i-* c k jb'HTPi&k ft 0 % 
•b ic tS] _h $ •£ * c k 3b* T § * . 
[0176] 

Zfz, m 2 0 ( c ) ic^-t J: 7 ic. *6i»'tt»*Bi 130 1<^±lc.«iikft* Tgf5*fiiJB 



1 O V ^ . HCW MM 1 O V O 7L)\>I^^. w v/y _l »w , ;j* H* II. f/J IN 1 O ± ■* , *CW« i O 1 O 

, jku±mnm 1 3 1 6 ^<b&£*g&<7>m^*E3Hi jtii^uti^. ^ic. m 

2 0 ( d) ic^-t =k 7 ic. & **>&^fcffij5KLTo**fe«)si 13 13, &IR|*fl:ttrJi 1 3 
1 4 , ZfeV*£«JB 1 3 1 5 *>«|ffifc. 1317T'in7l:UtJ:u, 
020 (e) iCTF-TJ^lc. *fe»tt*«l 3 0 1 ^±lc. ftffi k <r -5 TSP««« 1302 
. ill 1 3 0 3 ^ff^L. Z<7>_hk:. 4l)|fl*fl:ftni 13 14, Ife^H 1315, 

gums 1316 *^44«»w*ftEJij§*, & *<7>m?-&MmL-z^z&mm<tyjm 

13 14 c7> B ^ . 13 18 T'l^ ck 7 t Lt t iu. 

[0177] 

ei 2 i iz7jk~? & i \z. mm^mm i 3 o i <7>±.\z, nmt ^^rmmmm 1 3 0 
2^0^L, T^mmm 1 3 0 2*>_tk:. &mm 1313, &mmitmm 1 3 1 4 , *&*t 

/l 1 3 1 5 . &<7_tgGM 13 16 *-b**«»*>5fc^*EJij $ §aiUv^S 
&0>&Jftfl*fl:ftn 1 3 1 4 <?>«»*5Eifi-t* J: 7 lc, *&*§Jf 1 3 2 6 * JBflK L T fc J: I*. 

c *i «b 7 as^ic^m t tr^ Lfeasc^^jsntft^JB 1 3 1 4 ^m*. 
t-S7 «k 7 iztz z tx. &m?m<7> >) - tmm-zmh iTjSiif^$stt^s«)i, c 

[0178] 

13 2 2 ic^-t j; 7 \z. *¥tw<vmm<nMmizisii-zn&<7>mm?-&xii$i\z n 

Y^|BHcmf@!Be*y X^fS] ^ x % Tg&mUJi lc}§^ L » Y ^ * % ±g&m«ic m 
[0179] 

t z*>x. &mmtmm 1 0 5 \zisn ^nmm^^itit. nmz * 0 ©jd^- * c t *,ht 
^t*>€>. h 1 4 ic/js Lrz «k 7 * r^fif/t*- k j <?>tfim<7)&mmitwm 1 0 5 izmfe<?> 
UEE&wmitiftw&t LT-%.<7>nm*ffi,Lfzm.mz. 1.3mm 1 0 1 1 rmmmm 1 

0 3 h<nmzmfc<r>nK 0.5V) *l»f <E> t, 023 ic^f £ 7 izMWUi. 

[0180] 

i5ijxii 1 _±iemffi^ic. ixi o-Ui^ ixi 

i: 7 ic, &«&mh i o 5 \zisi-f^&m^itit. &mwt<tmm 1 o 5 \z 

mnrzmmz* o xt^bL, ^sm^ssfc i& i& jjt ^ t 2 o^&jjtM^^a-rs. & 

[0181] 

vzmxit&mmitmm 1 0 5 ^m&tsLVtm^m 1 \z^-r m^icw l. h 2 4 ic^i- * 7 \z 

x if, ±5Pmffi 1 0 7 k TSIS«^nS 1 0 3 k^Blc, t<?)'<^ ^«JE (fJxli- 4Vf 

1 0 m s ) * 1 0Ep^ni-^ i: . &ntKWimt n. c^o^ic , ±iemffi^ic . ie^^-^ ^ 

mi£ (Mz.\Z+ 5 VT 1 0 m s ) (#iJxli4 0) fcffi&ffittttk * 6. 

[0182] 

®25tC7 F -rj;7lc^fbtS. H25ic^i-J:7lc. tIJWttflBT ttflSS JS«»7* *» * 

hn-tzztx. &mmitmm 1 o 5 ^©mM^^fb-t -s, &o t. ^j^ii. e*jbe^^ x 
f f j <?>^«i^^fb^ Hf , r o f f j ^^flg^^ r o n j nvum^&itz > ^ 



■i »iil-w u JRi: v<n?>. 

[0183] 

&m&<twtim 1 o 5 ^nnakm^mit^ it* ztwz shjbe^ ^^mmtmmit. 

IfciftK * *) ^<L2 its c k So Mx.lt. + 5VT10ms, 4 @tf>1ttJEE^ x^fl] 

JBlc. - 3 V kiftulRJBEfc LX1 00m s 1 0 0 IhI EP /IP ~T S C k T- . ft » fit ft 

flg-\ k ^ ft £ it S C k t °T BIT £> £ . 
[0184] 

5. 13 2 6 ( a ) K^-tm^lcimT . ±g&«« 107k Tg&«)f§JS 1 0 3 t^mizWifi 
0 2 6 ( b ) tc^-T J: 7 &lfffl*fl:ftj| 1 0 5 b*mmtx~?$>n\x*7W;m£ 
«r •) . &j»ft:ftJi 1 0 5 fc*«ft^«T-&*Ui*>^flgk tfij^tt, 027^y- 

r>^lc^i-j;7ic. ±.%$mm 10 7k TSGmffiJf 1 0 3 k <r>^\z%<D >*>\, x k ]E<r>'*>i 
x k fc^StcEp/mi- £ ±gemH 10 7k TSmffill 1 0 3 k <?) ffl iz Mil s w.m<?> 

H- > ft JIB k * 7 tfflg k * , &Klz w *) mz. S z k s s . 
[0185] 

*^S&^^flglcfetts^Wie<k^^ 1 0 5 *fflv>f-H 1 ic^i-^Ttc J: titf, T 

sumii^ 1^ 0 3 k_hg&mffi 1 0 7 t<7>m\zm.ffi.m£E-&wi]uLrzt %<7>nm-nj£maii*. 

m 2 8 iCT^i- «k 7 lc. JEM<7>Wtiam.EE-& J g<t£ its c k ?g & s ffici&^^flitc Xfft £ . 
Ctl-og- * <7>#JI8k: *m*^*aj Ltff ictelt Sttflrtfftlc$rtP£ L . Eft k^kHft kT-^F 
i- 3 ocot^flg (3 1) tfO > t >; *»^3aTS S. C<^JS^-. s^iti L«H^ 0 . 5 

2 V^Uff^Tg&iMlI 1 0 3 EPJfl Sift Jig c£ L T u s ( >) -fe v h ) . 

[0186] 

£ Z*>X. -JKlcBi 4 Ti30 12 < 7 >^Sli. -< n 7* x # -i V m tr X v xff JI 1f 33 tf) 3& f?& 
WttSt 3ttTv»Sfc* N IgJ?* 4 0 n mlilTkSPJB ft L V - ?«ffEa*^<«Ett 

5 «k 7 izKzrztblzBnmKfam-m&frWimZtlK^Z k*»fci<bttTi>S. B i 4 T i 3 0 12 

fr<hffii&2iitzm bikumi \zm^ z>mr&<n&mwcitmm\zi5\-*-z t , iiiHOnm 
vtmx s mn & c usfi ) *»/Jn $<*►). mt-\z ^mm®. t)*mm $ns=k7ic*s 

o 

[0187] 

tftLrz&mmitwmit, mmm^^^k^fixnu cm%.m t)*'h2\*M&iz\z. -we. 
^■^ . iE<7>mj±EP^n • n<r>mi££\}m\z & *> ntfcnmn&t}*m% s t *t ^ x^ifox^ 

S. Ztlli. If «*Sfa*> < S t ^ t- 'J ^ X k LT J; < h fix S . L L % h 1 h . Z 
Xt'J y Xli, ^B<^8aic J; *) 3 0 fmgT't <Mc^fnLTv^i^LTL*7o C cry 

C k **T* § * u„ 
[ 0 l 8 8 ] 

iju-tzztx. mfrffinmwi'tzzb$ J %i<oiix\.^z. mz.it. mB^m^mmm^^h 
■%zmz.izmm 2 0 0 nmid±<r>^mm^mmiz. Mv^mji^ep^n-ts t. ^miz^m.^ 

ftLtiz * 7 ic& *) x »^ S#**^»i"Slfme^^ (^l ^ /7>) $^|#ig:t, zco 

6 7 izmmwMLrzmmit. znw%xitmiz±%%nufrmnz'ftmt% *) , 20m 

[0189] 



u _l k. ax u /i o /_ to BrieaiTt^^w <o it m . ia o , , p.j -gs w _ <*- / k_ , 1014 

S3 - 1 5 nmgg^IS^B i 4 T i 3 0 j 2 ^ ftffifift *>*#fc L X v> * £ f» iHt^H J li 
> iJI4 Onmlg^^i T . lJs 113 ( e ) ic <fc 7 ^MT^r^ L £ #J $ © T- It 

t^flgi: ft o 
[0190] 

2 <blc. +15 VJa±<o«jBEfcEP*m-** . H 1 4 le fjk L tzft®. *>*f£Bl S ti 4 * 7 ic ft 

feuxii. iMKp^gwMll^iCfcn^^ + 1 5 V;g]£*>iS5u«ffi£gjfln-*s 
Cfcf. 1314 1c ^£7$:, «»W«r«aE«JBE1ftt*»»«$*i* «k 7 left £ . C £ 7 

ic i&mwMVtmfrh&tk&itm^^WimAz^itz nzmwrnm*. nnmwmit ( 

Electrical Orientation : E O) 5HIU»f^: t t ~t £ „ #HSte<7>Jf2flglcfel+£&Jaifcf|: 
^llti, < *«fl5ftlit£Efc*SSv»«MlTflRIII Lfztkmxit. E O^l^t § c t T 

, HuiE L^^iff'ri^TF-t i 7 left •) . > t 'j m^ft ir^^^-t^, c i: frssmt fts, 
[0191] 

±m LfcE o$anu. 1 0 v-&mz.znj£-zm=? izww? *> z t \z%zrzib. mz.it. 

tlf|LT0 2 0. 132 lle^i-^7 ft tt«n c ^^<t> ^ L T -i> ttflg 

t-e omm*-r ztihis. *mfrmT*mm-t zMi$b*$>z<, z n^mm^^rz^iz. ec 

R -f 7 Xv^ffluTE O^H^ff 7 J: 7 ic LX ^ «k v*. flj £ U x ECR^7X7^It- ( j 
* fSKSkfMc «k 0 7' 7 X -?-(fri^:±i& L, 20-v30eVtf)i^ ^ o 7' 7 Xv-jTL^ 

if Mm<7>«flxic Fiirt $ i+£ e 1 3b*T-§ x vrt + ^x^^^-^tna, t-^xv 

^^m^frlegfi.ftMTii. Skl^^^JxB* LT 4>'kfc^Mffllcfr ^ -d T^ffi^lf 
o T v* 5 „ 

[0192] 

•3<oi*^-^flm. ^IcSiW^^iO^ic ilSeVA^Kl 0 e V tf> ffl xmffl^ m 

t-^o. mm t<?>mx&x>i h frh%t-\-v <Dm&%*%t±$ c t &xb tit 
o x . m 2 0 , 021 ic^-f fft^icfei^T . Tg&msjs 1302 izmm-t znzm<o-m& 
y -? x -?'(?iL<7>mm$$\zm t . ±^mm 1306*^9 x v-r^^^gsicuB $ ft-s^/nt 
-tnii, ^7X7i^^i^biEit5H*iT\ 2 i<7>nmm\zE ommiz& 

WftmiEE^Ep^n-t £ C t fr^mt ft fJ^iJ. Ar^±*^tt^^7X7^M^ 

[HS^ffimftMBH] 
[0193] 

JH 1 1 ^^BH^^m^ff^telcfeit^^Jl^ft^li^fflv^c^^^^^fj^^^^ic 

im 2] *^Ste^^flircfeit^^ifigm^<?>8ii^T-fflv^ e c r x^->v ^^gc7)#j^^ 
in 3 ] *^w<nmm<vBmiztertzmmm?<nm&iittmiz^-? xmmx&z» 

im 4 ] ECRX^-y?S^ffluTBi,Ti 3 0 12 */« Ltzi%£><7>. if A t 

3Tlm ic -? h fcmm m. <?> ^ <t% ^ l £ 13 t- . 

[13 5] [34 4<<?>^^rb**frT-fFtSlLfc^xvx^ 9 y M1tWMm<7> ®r ffl ^ ^iiM 
« t 1 SI m It T- ffi ^ L f- ^ ^ ^ tj^ -f SI ^ M ^ K ^ # t? M W m X 3b Z> . 

[136] s^MSic^i-^B i 4 t i 3 o { 2 <nj&mmm. t mvfm^mit*^ l rzft 1413 

[is 7 ] i^xvx^ ? ^mitmnm<^mm^m^mmi-m^m.xm.mLrzf^^m^ 
®\z^-?m.mmx3bz . 

m^m^mmmmj-mmmiz * ») m.mLrzm^^m^^iz^'tmmmx^ho 



[13 i 2] >i ^ - <y ummm<r> ±iz , s.mit9 > 9 >\,m. ~mit~> n^i, £$&<t 

So 
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